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liSTifii) . 

[IS*JB14] . 2. 2C05- (a- (a> 

-) -{fift-fkryu^y^^) -2-^^-2. 3. 

4, 4a, 5, 9b-^fhKD-lH-fJF 
C 4 . 3 - b J -f y Y-frXfohmM3im<7Xtism 
[<L2 3] 



N' 




N 



1.2.2 



r 1 \m?m i (ciem^ii o xfo o ; y , k »m us* 

3 fcfet8<7)« 0 T'S) 0 ; fcfc* L : R> W H . * LT 
l=0c7Jt#. YUk = l<7)i:£UH, N, N-^Xf- 
)VT 5 y XtiN - 0 ;k = lXli2<0i: 

*un yyaasw- ; f Ltk = 1 , 2XU4<o 

tllJ^DDl^FTifei) ; UR' #y^-/K7>t#,. 
YUk= 1 = 1 =0Oi£XUk =4-eUl = U 

tlt^«15] -J&SU. 2. 2. l<7)5-7y/U- 
Sm-fk-2-yf-;U-2, 3. 4, 4a, 5, 9b-\ 
mKD-lH-f'JH [4, 3-b) W yh'-yUT- 
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[•ffc2 4] 



XKO 

0 1 1.2.2.1 

(zlzx'r* am^m i (ciem^a o x$> & ) ; o r« 

•5) ) ; NR 5 R 6 (s^tja, R 5 JkX/R 6 lifsf^Jl 1 £12 
m^m*)X'hZ>) ;COR5 (j^. RMiOHg£Bfc 

<. m-$miizMmcm<9X'$)&) ■, cHa i 3 (5^ 
u ->v (ammzm^m 1 lef^g&gAt;: i y . 

^libU««*#tTV^) ; 2-, 3-&tf4-f'j 

; RlfZtllZtfl&t S1-R 3 CH 2 -tfU^' 
>7A-2, -3X{i-4Om0mig (i^T'R 3 tilt* 
JS 1 (detail f)X'hh) X Oflc-SSfc&^Sfcfix ; 
L-R 1 YlJcis-(-) -M£#<D 

*§^te ( E ) -ro^P- 1 J^lOUi ( E ) -2-y 

x.-)V^-)vw\-X'hh ) . 

[Ht:£«16] HR*I. 2. 2. 205- ( a 
mtT>l>*}S4 )V) -2-^^-2-R 3 CH 2 - 
2, 3, 4, 4a, 5. 9b-MtfcHn-lH-t 

uk c 4 , 3 - b d ^ > Y-fcx*>hm &m 1 4 

Ut2 51 



n^CH— Y 



.CH, 



I 

Alk 1.2.2.2 

R> liffim 1 lzi?M(Om 0 0 ; Y«fi^2 IB© 
<7>iI9T*£>&) . 

[Ht:£Jgl7] —&3$1. 2. 2. 3(05- (oj-I 
mCT>V-t)J4>V) -2-*fVP-2, 3, 4, 4a, 
5, 9b->v*i?-bh'D-l H-tTU H C4, 3-bD 

-f >h -/wt'*> & iinm 1 4 lasgcTXb-^^ 

[-ft2 6] 

-CH, 



r» isif*«neacojiOT-feO ; Yiiif^3i2iea<7) 

MOTfcD ; kJil-4<7)SS:^^L ; fcfc'L : R» 
*<HcOfc#. Yiik=lCOt#H, N, N-y'Xf;|,7 
SyXteN-b^y^ytW: k = lX{22?)i:£N- 
S WW :*LXk=l , 2XU4(Db$?x3 
afiWTft 0 ; * LT R 1 *M J-;VZ LTk = 1 <9£ 

YI4HH»t*4) . 
[IS*«18] H&sU- 2. 3<05- (o-gj&ffc 
T;Mr^) -2->^-;P-2, 3, 4, 4a. 5, 9b 
-^f-tf-b Ho-lH-f'J H C4, 3-b^-f>-H- 

)vxh hmrn 3 

Hfc2 7] 



fs>3r v 



.CH, 



1.2.3 



R 1 {iif^illieKOiiOT'fcO ; k{io~4c7)fi^T' 
$> 0 ; YJSH ; xf-;P (&Mmiz{m.T)l'*Mz J: *) 

WWiZiixte*) , XtecooR' iciOvS-^y-wg 
$ ftf t> 0 . ^ i T'R 4 {ilf^Ja 1 iSS^M 0 T£> 
S) ;CF 3 ;OR, R« (iff^l l ISSBoii 

OT'^-S.) ; N R 6 R6 (5*^ rs &tfR« {iW^>S 
liei&cOffl9T'£>£> ;fcfcfb: R 1 * { Hcoi:#. Yti 
mmX'h K> ( k = 1 Xli2<7)i: # ) X(i7 3.=~>v\m 
Th*) (k = lcOfc§) ;-eLTR» * { yf-;K7)t§. 
YliCF 3 ( k = 1 <r>t # ) WVX'fo 0 ; LTi^^^- 
/PT$yg (k = 2Xfi30fc# ) l^hT'&S) . 
[|f*^19] 3. l<02-^^-2- 

R3 CH, -2, 3, 4. 5. -fh7tKo-lH- 
b' V h' C 4 , 3 - b D 4 y K/K 2ffiCIS»fl«iR J ? L 

[<C28] 

i CHj 



R' 



1.3.1 



R' . R* , R 3 25.lXX(ift#JSl^fBm^jiOT'J> 
0 i^iLR' SIP -etTX*<3- 
KiOtt. R 2 (iH. ^f-^. x^-;PX(i7'ob;H^h 
T'fcO : R' RTf 3 **H. *UXWf*^*7x- 

R 2 M^y'J^mVX'^*) ; R 1 *<H. R3 
#*^;K -etTX^'3-K<0i:#. R 2 {iHI^hrj> 
0 : R> R 3 *^'H, * LTX#3- Hot 
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yyna»t*9 : R 1 **H, R 3 ^7x-;k -etxx 

J&*3-Kc9fc£, R* <i3- (N. N. N-h'J^f-yP 

[|f*«2 0] H&5U. 3. 1. lc05-(5fc)M 
mt2-*1-)\'-2-R* CH; -2, 3, 4. 5-f 
h^b Hn-lH-tUH C4, 3-b)-fyK-W) 
S«!fflUfi'C**ii#Bl 9Ktt*>fc£1ti : 

[€29] 

CH, 

.'.+2. 



N 

Y I.3.I.I 

R' . R 3 aifX«M*3lllB®<7)aO'C&0 ; Y« 
H ; y^om* ; Xf-ZP (&Stt£« ®ST/Mf 

io^ya^$ti.Tv^^. coor' 

h ) ; TVl-^/l'X/l'-*— ;P ; TV — )VX>V*—)V ; C 

n ; c or 9 T*R 9 iiit i isiiaa 9 "C* 

I) ) ; 2 - , 3 -XIZ4 - b U ^ (ffSWteffiRTA' 

ch 2 -b-y^^A-2. -3x\£-4(r>mm%mm 

®M (ZZX'R 3 (i±le«iiOTS>S) iOJSft»*»4> 

JgJffl : fc*£L : R 1 WYmfJlH, -eLTX# 
^ODCOtl, R 3 tt7x~/W2WC*D ; R 3 RlfY 
tfZtl-etlH. *LTX#3-Kc0i:#, R 1 \t*1-)V 

mvx-hz ) . 

[ftS#JS21] 3. 1. 2ct)5- (Wfflt 

-2-*^-2-R 3 CH 2 -2. 3. 4, 
5-f ^7tKD-lH-e>J H C4, 



CH, Y 



^CHjR 1 



1.3. 1 .2 



R 1 . R 3 RTSXim%l%imicr>m f )T$>') ; Yii 

ywastu coor« tcj; O/s-^yggssfiTfc 

0. ZZX'R* (ilf^lt:|e«J<7)ii»)T*^) : c 
N ; CHa 1 3 CltHa 1 li?DD. 

; r V -)U ( ffiRW^If 1 !2»<OS&SA (c J: 



R 4 iilf^^liSKOilOT'^S ) ;COR 9 (lit 

r 9 iiit*janeaoaoT'fe-&) : cors 

R 9 {ilf^lg 1 IBScOil 0 T'fcS ) ; 2 - . 3 -&t/4 

- try ^ ( Bmsmzffl&T>i>*Mz± o * y xw^'s 
mztix\^h) mfztitttmthi -r 3 cH 2 -b 

yi;->7A-2, -3Xli-4c9gieg»t£ (.t^t-r 9 

i4lf^^li5«OiiOT-S)^) ;*:*5L:R« &tfR 3 

WVMTh*) ; -etTR 1 &VR 3 tf^il^tlH. *L 
XXtf*^-)\>^jvy * — h<r>t^ . XtiR'^H. r 3 

[IS*JS22] — JK^ I - 3. 1. 3<95-(2-K 
SMbx*-/W -2-^^-2-R 3 CH 2 -2, 3, 
4. 5— rh7t Ho-1 H-b'U H C4, 3-bJ-< 

y h -/i^oj&kbhs-c & * is^Ti 1 9 1 mcofc-sm 

Ut3 1 ] 

CH, 

X 



CH 2 CH, — Y 



1.3.1.3 



(ft*. 

R 1 , R 3 RlfXim&milzmZLtSMK>X'h*) ; Y 
liCN, COOAlk;2-, 3 -X&4 - by >-7U 

( smmzimT^Mz x o ^ yx«is/*s&£;h.T v * 

4 ) ^-E-iX^MJSS-T & 1 — R 3 C H 2 - b* *J is—'JA 

-2, -3Xte-4<Dmmmt& (zzx-r* wsmmi 
im<mK>X'$>z ) x e>matiz ; rctcL : 

R» RVR 3 UZtl^tlH. ZLXXliB-VX'h*). 
YiiHimX'frZ) . 

[»^2 3] 3- 1. 4(05-7^- 

2-^^-2-R 3 CH 2 -2, 3, 4, 5-^h5 
b Hn- 1 H-by H C4, 3 - b 3 A > K-;Pcom0 

ia^T'S>i.ii^i 9ie®c^ft^ 

C€3 2] 

CH, 



R 



1.3.1.4 

r 1 . r 3 Rrsxummmiizimnm'ox'h'o -.yh 
o^y. ^X(ihygja$ix, ry-Mcj; o^&ys^ 

£*U COOR* CCJ: OiS-^yg^^fl, ddTR 1 
i±ff^^llE®OiiOT'*>S) ;CHal, (ZZX'H 
a 1 li^DD. f^Xitf n=tT$>h) ;TV—)\> 
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fB®<7>fflDT'£> r K HliBfe&>ft£) ; NR 5 R 6 (^^ 
TR« liHZ&<mmiltz§m<?>m f )T$>2>) ;CO 
R9 (CiT'R 9 <iOH^<fg^ii Izsmatt*)-? 
$>h) ; 2-, 3-ai/4-e'J^Kff«&<I{CfflcaT 

fcth 1-R 3 CH 2 -S&Hi&ig (dd-CR 3 WfflW&I 

[fS^JH2 4] -J&sSl. 3. 2c7>5-MJ&fc2-* 
^-2-R 3 CH 2 -2, 3, 4, 4a, 5, 9 b- 
MfhHo-1 H-tr»J F C4. 3-bDW^h*-^ 

(2fitCii^Tig^bM^llT^^-ri>) <^SM!5««T 
*«IB«3S4ffijtt^t^!|lj: 

Hfc3 3] 

R* 1.3/2 
R 1 . R 3 m/OClift^liem^ilOT'&O ; R 2 it 

-(C)„-(CH) 1 -CH z ) k - 
I! I 
Z Alk 

(5^+. k, 1. mS.tXY(ilSS<3S4ieteOilDT$> 

0 ; ft : 

1 ) Ylik+mS2ai;i = 0(r>t^iZ<n^±M^m. 
e>vv3ft4»&3rb ; 

2) k = 1 = 0, m=l<7>fc#, Y«;\oy>\ OH, 
CN, T)V*)VX.>V-fc~)V, TV—)V*lVft—)V, hU 

3) k= 1 =O<7)i:#^m = O-CS>0. -eLTYfctT 
/Mr — /K T U — /kX/P*rykJUiC NT* 
&> . 

[»^2 5] 2-^f^-8-fV7ot;V-2, 
3, 4. 5-f K7hHo-lH-t'JK(4, 3- 

b ) -i > v ~)vw&mx'h h iw^5S 3 §mcDit-£w> „ 

[ff*3S2 6] 2, 8-^V^-/U-5- (2, 4-^* 
-2. 3, 4, 5-f h7tHo-l 
H-KUFC4. 3-b} -f >K-^S^T*-Sif* 

[fl*JS27] 2, 8-^-^;P-5- (2-N-^ 
Wfl/W*yxf^) -2, 3. 4, 5 — 1 H — 
by F C 4 . 3-b)^y F-/lOBi»fi*C**l1l 

[M2 8] 2, 8-^'p<f-;u-5- ( 2-^;^: 

Jfj/Xf/P) - 2, 3. 4, 5-fh7th*n-lH- 



1 IBKtfXfc-&«i. 

[filifcJl 2 9 ] JaTc7>ft-^lT-J)-5»ff*JS 2 2IEKO 
-fk-^ : 2, 2-^f-;P-5- C2 - {S-X+fr- 
3-tr»J^) x^U) -2. 3, 4, 5-fh7tH 
D-lH-fUFC4, 3-b) -YVHU^Ag— 
F: 2, 2, 8-b'J^f-/U-5- C2- (1, 6- 
^■f^-3-f Xf-;^ -2, 3, 4, 

5-Th?t Fo- 1 H-fU H C4, 3-b} — (y 
2-^^p-2- (4-^Dq&7 

xt^u) -5 - C2 - (6-^f-;u-3-eu> ? /i') 
x^-/m-2, 3, 4, 5-T-F^b Fo- 1 H-tU 
FC4. 3-b3 4 >- F 'J »>jU:/d $ F ; 2, 8-S^ 
f;l/-2-7j.fy^-5- C 2- ( 6-^f-;U-3- 
\H)WJ)\,) xfvlO - 2 , 3, 4, 5-fh5tKn- 
lH-t'JFC4. 3-b)^H'J')A7'DiK;X 
Ji2, 2, 8-MM?;H-5- (2-#;MCch^ 
yxf;l.) -2, 3, 4, 5-f b^tFn-lH-f 

[|f*^30} 2, 2, 8-F>;^/P-5- (5- 
(2-N, N-^WJyxfyH -Y 
yFU/U- 3-^f-;P> -2, 3, 4, 5-f h7tK 
n-lH-t'JF [4, 3-b)-f>Hy^A3-Kt 

fohmm. 1 9fe®^-ft:-^j. 

[lt*JB31] 2, 2. 8 — MM'f-rt'— 5— (N — 
t-f-JVlHWZj fts) - 2, 3, 4, 5-f h7tKD 
-lH-b'JF C4, 3-b) -i yH'J^S-J/'Kt 
ft &ff *JH 2 3 IE»tfMfc£«9. 

[it*«3 2 1 ^coit-smx-fozmim. 1 3fet^ 

-fL-^J: c i s - (±) - 2, S- : J^)V-3- (N 
-v-^O^Jf^f-^-^/^N'^^/P) - 2, 3. 4, 4 
a, 5, 9b-^ttHn-lH-t'JK: C4. 3 
-b 3 > F— ;P ; c i s - ( ± ) - 2 , 8-^f-^ 
-5- (N-n-yf-;^;W^-f/l^) -2, 3, 4, 
4 a, 5, 9 b-^f-9-b Fa- 1 H-tf'J F C4. 3 
-bD-fVF-/P; Xlicis-(±)-2, 8-y 

(N-7i-;WAt^;P) -2, 3, 
4. 4 a, 5, 9b— N^fttKo- lH-bU F 
C4, 3-bD . 

im$m3 3 ] WT^Ht^-eft^fs^Ji 1 stmco 

: c i s - ( ± ) - 2 , &-it*+fr>- 5 - ( 2 
-*+}W<.W4)V) -2, 3, 4, 4a, 5, 9b- 
^■9-fcFo-lH-ey F C4, 4>Y-)V 
SBSiiXJic i s- (±) -2, 8-yVf^-5- 
C (E) -2-^7-</PD -2, 3, 4, 4a, 5, 
9b-^df1fbFn- lH-f'J F C4. 3-\>~)AV 
F-/P. 

c it*« 3 4 1 viTWt&faX'h h m^m 1 6 tetto 

•fL-^J : c i s - ( ± ) - 2 , 8 -itX+lV- 5 - ( 2 
-7ot7oW-/H - 2, 3, 4, 4a, 5, 9b 
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-iv mmi&;Xtec i s- (±) 2. s-isx+n'- 

5- ( 2- (4-*+)U-l -tU^^A) 7nW 

- 2. 3, 4, 4 a, 5, 9b-^ttKn- 
lH-tiJK(4, 3-b)-fyK-^rD$F„ 

[ is^Ji 3 5 ] WT^isVaX'h h m 1 7 leso 

•ft-^J : c i s- (±) -2. 8-^f-/P-5-^a 
□7-fef^-2, 3, 4, 4 a, 5, 9b-^ftF 
n-iH-tTi/F C4. 3-bD -f y F -JPfflBHfi ; c 

is-±( ) - 2, 8-y^f;t/-5-^h^y7* 
f-/P-2, 3, 4. 4a, 5, 9b-^ftKo-l 
H-tUFC4. 3-b)^F;MB88;cl3- 

(±) -2, 5 - (N-tD'JyV7-fe 

- 2, 3. 4, 4a, 5, 9b-^ftKD- 
lH-t*UHC4. 3-b)>fyH-;l/;cis- 

(±) -2. 8-^f-yP- 5- (4-^/U- 1 -f 
Ux'JZV-fefrt') -2, 3. 4, 4a, 5, 9b-M 
thKn-l H-tT'J F C4, 3-b) 4 vY-)l"?r3 
7 F : X15.C i s — ( ± ) — 2 , 8-5^X*7l<-5- 

(3-AM^i/70h't_/W-2, 3, 4. 4a, 
5, 9b-^ttKn-l H-t*H H C4, 3-b} 

[fB3<3l36] cis-(±)-2-W-5- 
C2- (6-*f-/P-3-b-l>i^) Xf-;10 -2, 
3, 4, 4a, 5, 9b-MftKn-lH-t'JK 
C 4 , 3 - b M > F-JWHtSBHST* *W38S 1 8|g 

[|**«37] c I s- <±) -2. 2, 8-MM 
^-/U- 5-n-^r;U/^^;U-2, 3, 4, 4 a, 5, 
9b-^ttKD-lH-e>Jt< [4, 3-*>~}4> 

f y »? a 3 - h x-h h ffi *m 2 4 IEtt*>fl:g4il . 

-2-^<f-;U-2-R 3 CH 2 -2, 3, 4, 5-fb 
7t Ha- 1 H-tf'J F C4. 3-bHVK-;K2 

[^3 5] 

CH, 




n 



N 



N -CH 2 R 3 



N 



(CH 2 ) k - 



XH 3 



(CH 2 ) k - 



N 



R 11 > 



(3£<K R' . R 1 1 , kii^t{i±ieofflOT'feS) £ 
5SR3 CH 2 X (5^. R 3 a^XtifS^ltMiBL 

«¥L=5rv^$StKS$iE ({RJiJf^l^ \yt>, x- 

[lt*Jl3 9] 5^1. 3. l<D5-m&Ht2-X1-fl> 
-2-R 3 CH 2 -2, 3. 4, 5— fF9tFo-l 

h— t*y f C4, 3-bD 4 yv-tv {2mz&\^xm 

Ut37l 



R 



R 2 x . 

(^+. r' . r 3 Rvxumxmi 9im(DM*)x$> 

9 ; R 2 ti (CH 2 ) 2 -CN. - <CH 2 ) 2 -COOA 
lk-CONHR5 (sC^K R5 iiTVMf/K y?D7 

\tr)vzi^^mx'hh ) 

Ut38) 

CH, 



SCHj =CH-Y (d-IT'YliCNXteCOOA 1 k 

[»ta40] R ! *t-(CH t ) 2 -CNXIi-(C 
H 2 ) 2 -COOA 1 kcott. &m-th$m>=?-TiV*)V 

msmzT&mx'i&mtttcHz =ch-y y 

liCNXteCOOA 1 kt*l.)^tt«^7^y 

^igSi: LT<7)^igS1t • 4^fS^7$> (01) 
iJfxf;l,yMy7aW7Sy, 1. 2, 2. 6, 6 

-^y^^f/^yyy, DBUf) <7)&&.tx\ ffl 



(11) 
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^^T^frimmzTmmTmm^&aZR* -n= 

. tLXJM&O. 5~5mol 

(mx.tf3^-nsiS4vyvvjuT$.y. l. 2, 2. 

6 , 6 -^y^^-rt-t^y D B <Dft&T 

$y, DBuf) *<oig*jr8Hi&!sa»$>fiUBfi 
a. 

■g>5UR> 2 co) 2 o wmrtv^jvx'hz) 
n*frx>wmwfak u z Lxmm-?&#?mmm£ 

. xwtr/Mr u ny* ax 

utyyj*) mrnmtL. zLxxmz5ox:frL>Km 
m^<m&<?>&w<?)&mx'9mt& z. 1 zmi t -r s 

[ff^JB4 5] *I. 3. 1. 2c7)2-^f-/l—2- 
R 3 -CH; -8-R 1 -5- ( 5-R 1 -2-R 3 C 
H 2 NMe-(CH 2 ) 2 - 4 y H V/U- 3 -*^-)V) 
-2. 3, 4, 5-fh5t Ho- 1 H-b'U Y C4, 
3 - b ) -< y K-^O^H^^^iSiJi-^/vrft^^rST' 

[^3 9] 




<5£4>. R 1 R 3 &t/X{±I»^JSl 9!5®c7)iiOT'S> 
[-fc4 0 ] 



(5*tt». R« R 3 &VX{i±ieoJ10T'^«.) £»L 

<r>mm ■ t&mt±tmmmm=T$y mtax.+A,& 

JV7°a\?jl>T$.y. 1. 2. 2. 6, 

twj~sy, DBuf) fc^iits»fafc-r&. a* 
i tt*JS4 7 j miumzwi.wm. mi if t »j y 

>\ DMFA, HMPTA^-C-HJrr&ih^^g^ 

im$m4 8 ] Hirig^^ e y ^vo^-csgjjrts £ 

[ lf3fcJS4 9 ] mtttmt 5 0*C-15 0 'COiSJglC 

A^ma^st^ i ie«5o^-^Bjx«-e^aPi^WKfiF 
[oooi] *w*mmmm*m^hmmcr>7mit¥ 

V H C 4 , 3 - b W y K-zuRSKMcRW-* . 

c 4 , 3 - b ) 4 y Y-frRifz&mm^mzpfmzti 
jkmmzm~3<T>i>v>\4-?—m (ad> <7>^g<o^ 

[0002] KMDA-ls^zrf-te^m&Vtmim 
N-^^-D-rx/N'^^B! ( NMD A ) X'fo&fk 

i>ftmm%&tm=FX'$>&. u^r^- ^^yyrm 

■^facrfi&fSUziiWX^ NMDAH:r^-li-a-Dy 
(tOWtAD^ Ayfy/h>H, 5 

f - y x a . mmmmmmi^^mmi.zii^ % %<r>vm 

A^i^^il-S CJ-W.McDonald, M.V.Johnston -Bra in Re 
s. Rev.. 1990, v. 15 p p41-70 (RVZWfyX'mRiZtl 
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*iimte nmd a— \s*T?-crmmto%ftvm^<F>®. 

fflffiST&trLo^ffl (J Maj. V.Klimek.Z. Rgoez, G.Sk 
uza-Pol. J.Pharmacol., 1993, v. 45, pp. 549-593; R. 

Trullas, P.Skolnic-Eur. J. Pharmacol . , 1990, v. 18 
5. No.l, pp. 1-10) . ttinffl (R.W.Dunn, R.Corbet, 
L.L.Martin, J.F.Payack. L. Laws.Ricker, C.A.Wilmot, 

D.K.Rush. J.F.Cornfeldt, S.Fielding-Prog. Clin. B 
iol. Res., 1990, v. 361, (Curr. Future Trends Antico 
nvulsant Anxiety, Strok Ther.), pp. 495-512). MM 
W81 (J.M.Ferkany, W. J.Krezotarski-Prog. Clin. Bio 
1. Res., 1990,v.361, <Curr. Future Trends Anticonvu 
lsant Anxiety, Stroke Ther.), pp.. 525-541; W.J.Sch 
midt, B.Zadow, B.D.Kretschmer-Aminoacids, 1991, v. 
1 . No . 2pp. 225-237) Mf— .x - DTTof - ? ? - (S. F i eld 
ing, J. Milker J.C.Chernack.V.Ranizer, C.A.Wilmot, 
M.L. Cornfeldt, K.A.Rudolphi . L.L.Martin, J.F.Payc 
k, D.K. Rush-Prog. Clin. Biol. Res., 1990, v. 361, p 
p. 495-512 (Curr. Future Trends Anticonvulsant Anxie 
ty, Stroke Ther. ) ; T.Nakao, A.Nishiyama, H.Tanaka, 

Y.Morimoto, S. Takehara-Pat. Jap. 04, 257, 589 (92, 
257, 589)(C07D495/14) 1991^2^120) t LT^$ 

(00 0 3) %<<?>Wmffi (^tfAD, J\y+y?h 

iffSE (excitatotoxicaction)tCRjS"^"^. (Excitatory A 

minoAcicls and Drug Research, ED, M.R.Szewczak &; 

N.J.Hrib, Alan R.Liss, Inc., New York, 1989. p.380 
; The NMDA Receptor, EDS.Watkins &; Col IngridgeG. , 
1989, IRL Press). m%Z*tt-XMzmK ?)V?5. 

ymtz X h N MD A - V*±T 5-<r>$kW£'&tiCkW-z~ 

irt^K^iwmwtfm&mzmiiZ-th (D.w.choi. 

Neurone, 1988, v.l PP . 63-634). ftlZ^ AD&W,^- 

ttlX^Z (A.T.Prelli-J.Neurochem, 1988, v.51, p. 
648 : y.v.Vanker-Science, 1990, v. 250, p.279) . & 
ftVM'RSlzXiMZ^ /S-7Sn^fKlt NMDA-1/ 

1 



mWftl-Zfttbh (Koh Brain Res.. 1990. v. 533, 
P.315; Mattson J.Nenroschi, 1992, v. 12. p. 376) 

x x-^-<r>M«li h /3 - 9 5 o-f y—iz 

[0004] lot . $ -T S D-f K<7>*fcg#f£ffl#£ 
•fh(n^m<Z\ t<T)X% -g>^^rrHNMD A -\s*z~T9 

[0005] %mcomm 

ffiN M D AiSttSr ioffflMfc^fteoaSRfc:** LTHM£ 
fb7-M^t-t Hn - 1 H-t'J K (4 , 3- 

b ) ■< y y -tm^wnrntt h 7)v--y* mi Ltz . 

*W%mM<V2-*-f-/U-5, 8-S&fc2. 3. 

4, 5- s rhy-RZS2, 3, 4, 4a, 5, 9b-A. 
^ttHD-lH-fJH (4. 3-b)>(yK-;k, 

2 ecisv ^T wmtmrnz^ h *<r>mvsB.ws». & 
mz^mwvwi&^^zKmrhvrFizmmcoznm 
mtmizftmzti&i&izmth . 
[ooo6] *wnm^mssmmt^zmm-h 

hjrnx'h *) . m£Mmtzm%)%mcoft i c^ft-^mx 
isz<Dmm3mizmBZti&tM.£ik5--tz>z t z*£a,x 

mztm&mm. miu&mimm (cOwad, /\ 
y^-y^y-ynmrn) . mmsm. T/tavu f»**B-gi 

m izmmtm&-r&m^<7mmizmi-&. ^mioyg. 
*&mk\mmmiz^wj:m<n*%mzm&fa^&.v 

[0007] *%BJcr)gWt±, — 8bS I *m-th ( 2ft 

iz&^xm&ftgmiKtt^rFz, ) %\m<r>i-*^)v- 

5, 8-BJfrrt:2, 3, 4, 5— 3, 
4. 4a, 5, 9b-^ftKo-lH-e'JK 

C 4 . 3 - b ] -f ^ H Z<r>WiVmU 
Iit4 1 ] 
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n 
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■?$>*) ; R 2 \i2- (2-N-^^P-N-R3 -^f- 
;ur§y) xfvk) -5-R»--r yb*iJ^-3-^f 
;H<^^TR' fi±iec7«l 0 T-S> 0 . -fUT R 3 f*J^ 

Ut4 3 ] 

-4Cf— fCH4— (-CH^HY 

ir I 1 

2 Alk 

Six-c^s. ry-zucio^^aBft^fiTv**, xii 

COOR« T'/S-^y^^^T^i. C££TR* 
h s r/Mf/K TO— )V (ttSWlcOT^ 

h)X°h&l ) ;Xii£OR« (ZZX'R* {iifgfcSg 
HcDil ITfoZ) ; T;u^;ux;p*^;u ; r U -/t-x/p 
*x^ ; N R 5 R6 (dT'R 5 StfR 6 l±[§)— X13M 
^:?»i>c7)T-J>oTJ:<. ^LT^ft^ftteifcfcLTH : 

I»?flT^S) ; 2-, 3-Xti4-tfU> ? yW; r^P 

3r/i-x/u*^ ; r y-^x/i'*— ;w-e#>6j&» ; x«:R 

5 XtiR 6 <0— Tjfr'COR? (iCT% R 7 i±H, TVl- 

~iv ( fftwcHTcsitsiiiA ic i o * y , s> 

XfihyHBSSiiTU-S) . 2-. 3-Xi24-try>? 
;PT^-2>) T'£>&*>; XiiR 5 St/R 6 «i— JgK&^T 

- (CH 2 ) 2 -W- (CH 2 ) 2 
(iiT. Wli-O-. - (CH 2 ) , <^^T'q = 
0, lXt32T'£>£) Xti 
[<ft4 4 3 

R a - (C) e -N< 
H 

fc^a-r-g»a^SA^j;oj:o. *y, i^xubvmm 

SftT^S) T£>9 ; V{iH 2 XiiOThK) ; r = 0X 
telT'£>.&) ;Xf±R 5 Xf±R 6 &*tlt>tftt1ml.Z\\ 

tcjaTKsaw-* waiA (c «fc o ^ y . vXti h v Xit 

Th^W&ZtlX^h) *&&LLX\^h) ;COR 
9 (dC-CR 9 liH. TVM^K 77/^;k TV-IV 
(ffiSWtcW.T(c^-rsg^A{cJ:0^y. 
hyWftSffO**) „ OH. T/Un^-^a. ffitfMc: 
«ft$nfeN-7^;W 5 KS£rlS§K±ietf>NR 
5 R 6 , 2-, 3-X(i4-t'Jy>T^) ;CN; 
CHal 3 (I^tHa 1 IJ?dd, y/M-QXtiyo 
*T'*> S ) ; T'J ( ffiWW=JaTfc$g«*- £ K&g 
ACiDty, ^*XtthyS8l;**rC^&) ; 2-, 3 



Xliy»ftSirCV»* ) at/WtcSttS-rs 1 -R3 C 
H 2 -3XJi-4£^m4aig 
■ITR 3 f2±KcDii 1 9T'£>.g>) ; h'J7W7y^- 
>7A ; y?D7/W7>t-^A ; N-Ti/'— >7A& 

[0 008] ZMO, SXt4H 2 X'hZ : kliOXtil 
-4c0^t-CS>S ; 1 . mRXfir\\±mLLXOXlX-h 
& ; : 

1) Y{2k+m^2&l/l =0cot^tc:<50^. ±12^ 

2) k= 1 =m = 0<r>i:#. Yl±;\o^>\ CHa 

1 3 . OR 4 . N R 5 R6 . 7*U-/K bVT/^/UT 
y^-^A, y?D7;W7y ; E- , )A > N-T>-'- 
•7 AX<i N - TV 'J »7 Ai^K'* S ; 

3) k=l-C£>9. -eUT 1 =m = 0c7)i:#. YJiAD 

t-^A, N-T>'-'7AX(±N-ry*y'7AT-i5'? ; 

4) k = 1 = 0, m= 1 . %LX2. = 0cr>b%, Y\t>\ 
□yy, OH, CN, T)V^)VX)V^—)V^ TV— 

h^^^yt-^A, y?n7W 
7yt-fA« N-TS'-^AXIiN-TVy^AKW 
T'S>0 ; 

5) k= 1 =0. m- 1 s ZLXZtfSCDtt. Yiim 
NR 5 R 6 (uC X'R 6 \S*.mX'fo h ) (DfrX'fo 0 : 

6) 1 =0c7>fc#. Z12H 2 imxfo*) ; 

7) k = 0. ZLX 1 =m=lC0tl, ZtiSJSWP* 
i> : R 3 (CH 2 ) k -Y' T'fc-I. ( .ICIT'Y' 
I2YKOV ^T^a LfcM 0 T'fc 0 . * LT k ii±m<DM 
*)X'b&) ; 

[0009] i^: k=0<7)t#. Y' W^7>. IN 
R 5 R 6 . h'J7/K;k7yta>?A, y?o7WyP 
Ty^-^A. N-T^-^AXJiN-TVy^A^ 

x-hh ; xiimgmtzft®zti&®fDT-*>x'*> 

h -\ mSmAli%rtLLXUT<mfrL>Mtftl2> : ADf 
y. ®i8iT;^K ffiMT^n^fv'S. N0 2 , CN, 
COR 9 R9 \±\Z)\s=J)VWmfo*m* ±M<rM 

*)X'foh) , CF 3 , NR 6 R s (d^T-R 5 mfR 6 

\z±mcm')x*Si&) ; 

[0 0 10] ^^ft. 
a) 

UtA 5 ] 



R 2 (±h. y^-/w. ^y^VP. 2-bry^';^^- 

2- ( 6-^^-3-try^) Xf-;K 2- 
(4-try i^'/U) x^-;K 2- (N. N-yyf-;UT5 

y)x^px«3- (n, N-yyf-;pr$y) yat* 

«i59 ;fUR' ^'Hcot^. R 2 ti(i±ie<7) 
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/K i (2-e'jy*)xf;k 2- ( 2-tr»;> ? ;i') 

x^-yK 1 - x^-yK l-(6-y^- 

yp- 3 - tr y ) x^-yK ^x^t S y *i)VX— 
yK tHnJf^f/K 2-^f-/P-3- (N, N-i? 
j*^-Jl>T$.y) TntVK — &5£Ri<>0- (CH 2 ) 2 - 

<7>a (^^TR ,0 {ic 2 -c 4 tvi^k ^d^v- 
;PXti7x-;PT'fcS) X(i-«i^R 5 R 6 N-(CH 
2> p -<0SC£w-Cp = 2T*9. -?-LTR 5 2Hm» 
te^ft-e'itx?-yUT'£>&#\ XJiR 5 StfR 6 iixh^ 
-Xtt'O'^f-l'^TaS ;Xiip = 3T&9. *L 
TR 5 StfR 6 WMKfcfc^TS- (CH 2 ) 2 W (CH 
2 > 2 - (^it'W(i-0-. NCH 3 , NCH 2 C 6 H 
5 T'£>S) X'$>&) m-X'i>$>& ; 
b) 

Ut4 6 ] 



#W¥IS£"C*Ds fLTn = 0^ Ri &H<Ob 

R 2 tiH. y^-yK x^-yK O-^'yK 7-fe^-yK 
^DD7tf;K XJi (N-t;^'J/- s XiiN-e 
^UvV-XJiN, N-x^^PT^y) T-fcf-yU; 3 
-?DnrnWa;k 3- ( 3 -^/U*'J y ) 7ot 
zt->\sXl±5-7vu<<V<!i>*-)V\m-X'fo r ) ; R 1 # 
y^Oi:#. R 2 liH, 2, 2. 2 - M; yyktojc 
•f-yK 2- (N, N-^'y^-/PT$y ) x^-yK 3- 

(N. N-y7f;Prsy)7Dt;K T-fefvK 2- 
xf-;^dr-9-y-f;p. cis-(-) m&ft<7)i&&ti 

(E) -2-7ry^;k (E) -is>1-*:4lVWYX' 
foh : 
c) 

[fc4 7 ] 



#I^g-£T'£> 0. fUn=l(Di:l, Ri ZtfXR 3 
**e*l.**lHT*"). -etTX(i3-HT*0. R 2 ti 
H\ y^-yK xf-;UX«rDtr;H^I-TfeO ; R 1 Rlf 
R 2 (Wi-Wi^HT**). ^UX^f/^7i 
-h<7>2:#. R 2 tt^y^/VfiW-TftO ; R 1 **H\ R 
3 #y^-yK ZLXXtf3-Y<7>t%, R 2 ttHKWC 
; R> #yf-yK R 3 #H\ -eLTX;&53-K<7)t 
R 2 liHXIi^f^-Cfcl. ; R 1 **H. R3 jfi 
^UX^Da^tl, R 2 IZHXli^y 
iSWmX'foh ; R 1 #H. R3 i(7i-;K <^LTX 
*«3-H<Ofc$. R 2 «3- (N. N, N-h'jyf-yl- 

[0011] ZZX-m^X^h f/NoyVj S-SIgJi? 
on, ^o^e, yyM-oXfi3-K£Si*H-&. 

[oo 1 2] ±ii<7>mmRx/imtzm^x^h ri»r 

&£II(il~4m^JK^£#tfifflgX«:& 



tert-7f;PfC'l)^. 

[00 13] r^ndf^j Sr&lIkigA 1 kOZMSk 

u <r c x'<nT)v*)vim\±±m<r>T)v*)vmtfb h . 

[0014] rg^ryMfyPj «:*ffili5— 7«<^)?gR 
[0015] r r j ^r^lU±*SMXJSSg^7 

S(05i.Jfr5y. ^'yf-;wT5y. r-fef;i/7i/N 

h'^ (#>J;c{£N , N-^x^-;^;^df-9"$ K« 
s tfrt^v-S. »7^3^ylfT'l>^ 

[0016] rr^yw^^j %&m\i. ±Mcot>V*)V 

[0 0 17] ry7D7^7yt-'/Aj %Z,mii 
Mift7yt-'yAi^Sft^ -e<7)3*>(7)2*:X«±3 

ZM&Lx^h. m%*mime>Mizte : i -y^/utr 

^.»Ji/'-^A-l ; 1. 4-^'y^-i, 2. 5, 6 
-fb7h Kat'yy^A- 1 ; 4 -y f-y^yp^y 
x»>A-4 ; ^;ijy'-^- l^*>'#^ii^. 
[0 0 18] N-T^X^Aai^N-TVU^A^IS 

r-v^mxttyzmmLxts*) , ^^tit^ofi 

^A- 1 , i so-Jf/'J^A-2-tr'Jy^ 

A- 1 , 3-y^yi^yx-f sm-W-i, 
[0019] r|gs^et, t c^$i 1 ^g !f;£ 7>ig J ^ si g 

®& mutis^m^ ?x>wm. msm^. vy 

■iyWk. nj\?mk. y^-yU^y^vKM. P -hyp 

[0020] *%pn<vwL&zmk't2>3!t < i > ^t^-m 
^p*>, ( i . i ) . ( i . 2 ) mt ( i . 
3) ici K>$kbztihfc-£m<7)3mm7'n — ytftm 
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5-f h7tHn-lH-t'JH C4. 3-b)^fyK 
(£4 8) 




H&jS <CH 2 ) k -Y<t>ST'?>D (<I<1T*Y(4H, ad 

/WcfcO^A ^*XJihUBm$ixTV^„ TV-Mz 
XOtySm^tlXUh, XliCOOR' izj: 0/3-* 

) ;XtiOR« (5^. R 4 ti^K^aoao 
T£>&) ; Tfr^lisX)^-)]/^ TV — f^X)^—)^ ; 

n r 5 r 6 (^4>. r 5 &txR c tisu iz^rnvrnvx- 
hK>) ;cor9 <5W» r 9 imuzim<vmvx*$> 

&) ; CN, CHa 1 3 (^4"Ha Hi^DD, 7)V* 

zfemttiWMmAizx*)^;. isxithvmmztLX 

US) ; 2-, 3-25.tA'4-tTU>-VKeSWfc®igir 

/WfA'tcJ: OMISixTVvS ) &tR*ifc:*fjfrt.g. 1 - 
R3 C H 2 -mWBM < £ -I T'R 3 1 #5eiS<7)5I 0 

V ; k(i5UCoVvCiaift<7)«9T'£>9 ; ft : 

1 ) k = 0c?)i:#, YliAD^y, CHa 1 3 , O 

R« , NR 5 R 6 , 7'J-;k MJTM^Tyt-') 
A. i/^D7M/l'7y ; E-'>A, N-Ti/XfyAXte 

2 ) k = 1 Oi; § N Y(±/\U y y , h V T)V^)VT 

— is 9X2 T)V^)VT yt-^A, N-Ti/— ^A 
XtiN -TVy> AJ^K-S>0 ; fcfc'U R 1 *M-*->W 
CDi:£. R 2 JiH. yf-/K O-i^K 2 -ITU 
/K 2- xf/k 2- 

(4-tryiMO x^-/K 2- (N, N-^'y^/UTS 
y)x^-/PX«:3- (N, N-y^f;P757)7ot 
/l^T'#>9 ; f LtR 1 #H<7)2:#. R 2 ti. n-7f- 

;uxf-yu. 2-ai^3-try^K l- (2-ty>* 

x^-zK 2- ( 2 -try i^VlO xf-/K 1- (3- 
tf >J v'/P) xf-;K 1 - ( 6 

;K 2-^^-3- ( N , N-^f-;UTSy) 7o 
tf;K _tfB<7)-/K5*;R« O- (CH 2 ) 2 -£. X«H& 
5tR5 R 6 N — ( C H z ) p -aSJaM."Ct>&&fctf>a»4> 
StlfflS) . 

[0022]-aKI. 2<7)2-^^/U2, 3, 4. 4 



b) 4 tsY-)ur>wmft : 
Ut4 9 ] 




1.2 



(ie*. R 1 UsUdSgfgOilOT&O ; R 2 tiifro- 
[£5 0] 

-<C)»-<CH)i-CKtK-Y 

il I 
Z Alk 

(ZZX'Y , Z, k, l&t/mJi^lt^HcOiiO-Ci) 

1 ) k= 1 =m=0«tl, Yli; \ny>\ CHa 

1 3 . OR* . N R 5 R 6 , 7*y-;K hyr/MfA'T 
y^rX^A. y?D7/^P7> : e- , )A, N-T^— 
^ AXfi N - TV »J AfiWCfc 0 : 

2) k= 1T'S>0, LX 1 =m=0Ofc£. Yti^n 

=e->)a, N-r^-»>Ax«iN-ryy'/Ai^hT'S) 

•3 ; 

3) k = 1 = 0, m=l. f UZ^'O^tl, Yfi/\ 
D^y, OH. CN. T/U^f/t-X/l^x/K TV — >\^X 

T^x^A. N - 7y--> AXIi N - 7/ A ^ 
X'frK) : 

4) k= 1 = 0, m= 1. ZLXZtfSCDtZ. Yim 
N R 5 R 6 OfrX'hK) (ZZX'R* XtiR 6 O-Tj-JI* 
3TC&&) ; 

5) l=0<?>t. Z{iH 2 0 ; 

6) k = 0<9t£. -eLT 1 =m=lcOfc#. ZtiSlil 
ft-C&D ; £)t*L : R' #H<0fc£R 2 (iH ; p<^-;U; 
x^-;u ; ; T-fef-^ ; ;oo7tf;P ; Xti 

(N-w*'jy-, N-t^y^v-xiiN, n— 

xf-yUTSy) T-b^;W; 3-?no7n^_;P; 3 

- ( n -^i-* y y ) r o t^rx/p ; x« 5 - ^on^ 
yfsjnsPMX'h*). ^ltr 1 &x+tw>k&* r 

2 {iH, 2, 2, 2-h'j7/^DXf;k 2- (N, 
N-^y^;wr$y ) Xf-^ N 3- (N. N-^'y-^/W 
7S7)7Dt/k T-fe^K 2 -X-f-yl^^y>f 
;K c i s - (-) (E) -2-75 
y-f/WSl^ (E) -yyft^H^T^S) . 
[00233—M^I. 3co2-y^-2-R 3 CH 

2 -2. 3,4. 5-ff7t Ho-atX2-y^-;k- 
2-R 3 CH 2 -2, 3. 4. 4a. 5. ab-Mf 
h h'n- I H-fy K C4, 3-b)'(yH-/K2fi[ 

[£5 1 J 
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CH, 



1.3 



Ut5 2] 

( ) 

^SOTS)*) ; R 2 (i2- ( 2-N-^^-N-R3 

x^u) -5-r» --o-Ky/u-s 

[ft5 3] 



Hfc5 4] 

II 1 

3 Alk 

(&*Y, Z, m. lMXktesUtCS&ig^fflDTfc 
& ; ffi : 

1 ) Y{ik+ m g2S.t^l =0c7)i:^{c^±ie^jl 

2 ) k= 1 =m=0?>fc#. YiiMoy^ CHa 

1 3 , OR* , NR S R 5 , T'J-^MIT/^Ty 

AX(i N - TV »J 9 ZjaJ+T* 0 : 

3) k=l=0, m=K ^LTZ = 0<7)t#. Yti^ 

D^r'> N oh. cn, TVMf^x/l'*— TU— /PX 

T'&O ; 

4 ) k= 1 = 0, m= 1 . %LXZifiS<?>b%. Y\m 
NR5 R6 nfrTfo*). ZZX-RS i£*.mX'$>9 ; 

5) \=oot%, Zi±H 2 tWe&D ; 

6) k = 0. ^Ul=m=lWfc^, ZtiSl^ra 
0 ;tetEL : R 1 &*/R 3 ^WflHTibO, *LT 
X*S3-K«0tS» R 2 iiH. *^-;K xf;l/Xliro 
*aM2OTC*9 : R 1 &tfR 3 tfZixZ'tiHX-h *) „ * 
tTX*^f-;l-X^x-hc7)i:^, R 2 te^vVWa 
^T'&O ; R 1 #H, R3 a*X-f-/K -eLTX#3-K 

R 2 ttH£0h'C&»> : R 1 #y^-/K R 3 
H, -€-LTX#3-h'?)#. R 2 UHXttX+JMUll? 
£>9 ; R 1 * S H, R 3 if7x-;K fUX^oo«o 
R 2 teHXU^V^/Ul^-C&O : R« #H, R 
3 ify^-iV^ -?-LTX#*3-KOi;#. R 2 Ii3- 
(N, N , N-h^f/Pryt-^A) TDtA-3- 

y Vimx-hh ) *JWBfc« d i: , ^ I . l <r>\t^<r> 



-m&i. i. i<7>5- <*) amc.2-x*ju-'2, 

3. 4. 5-fh7b Ko-lH-try H C4, 3- 
b) -O-K— 
[ft5 5] 



I 



~CH, 



(sw, r 1 »i^i^^aorj>0 ;'-eLTY{i 
rmsmmztiT^z,. xizm (coor* t^o^y 

- . 3 -&tf4 - tr y it)V ( tf SWtcflfiRTVWf^fc: i 

R 1 *>'HC0tl, YJijgtCi/yo'v^K 2-StX3 

[0 024] 1- 2tf05- (HAfcXftt') 

-2-^^-2, 3. 4, 5-f h7tKo-lH- 
tr»J K C4. 3, -bD -ilsY-iV 

[ft5 6] 



'XPO 



XH, 



(^tf. R» fcfc£lfc5£«0»9't'*>9 ; YJiH. 

y, ^xtihyim^iiTv^. rv-Mz^o^ym 

MZixX^Z. COOR< tz£*)0- : ES&mZtlX\.^ 

* (^.i-cR 4 iz±mzfem<?>mt)X'hz>) > ;cn ; 

CHal 3 (CCLT'Ha 1 te?uo. 7;M"0. Xfi:/ 

iv ; tu~jv (&mttnz±.mzfem<?>m®MA££ 9^ 

y, ^X{±hySM$tLTV^) ;2-. 3-&IA4- 

ey (ftStttc^r/Mr/Wzj; o^yxti^'sm 

$tiX^Z> ) «t 9*£l>f¥#>£illfcm ; fc*5L : R' ^y 

0 ; R 1 *-*H<0i:#. YliOHa^na7x^B 
T' i><b?> ) . 

[0025] — ffi&t I - 1. 3tf>5- (2-Sm^x^- 
;P)-2-y^-2, 3, 4. 5-f K7tKD- 1 
HtyHC4. 3-b)^yH-;l/: 

[<b5 7] 



CHjCHjY j j 3 

(^(f, R 1 lttllZ%m<VM r )X'h') :'R 2 (is^I 
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I00261SI. 1. 3. lcO^$fiLvvft:^,{i 

1. 3. 1<T)5- (2-N-R5 — N B -R 
« -TSyx^/P) -2->f-;W-2, 3. 4. 5-t- 
F5b Ho-lH-fU K C4. 3 - b } -f V : 



5-f h7t h'D- 1 H — try K (4 , 3-b3-f>-K 
-/MI. 1 . 3 . 2 ) : (5S4>. R 1 I lz$mv> 
iI9T'£>D ; Y(i2-, 3-Xte4-b-y^w (ffitw 

£>& : tztcL : R 1 ifi^)V<nt Y«6-^^- 

3 - try isivxteA - try ^/M2W*c* 0 ; tr r 1 
#HOi:£. YJi2-ey^';uJ^h-ct,?>S) . 

[0028]HRSI. 1. 3. 3<02-*^/U-5- 
(2-y7yxf/P) -2, 3, 4. 5-T-h^bFo 
-lH-t*yHC4, 3-b)^(>H-;k 
[ft59] 

* CH, 



2 2 1. 1.3.1 

<3W. R» , R5 &t/R 6 te5U£5£ii<?>iiDT'& 

0 ; fztcL : R 1 *W;K7)J;£. R 5 Sl^R 6 

t^^T^f-;l-$:^-rifc(i-C#-r : R 1 #H<Oi: 

R 5 RVR G il£Cc&^T.x^X{±x^ 

[00 27] Mie-JK5tI • 1- 3(05- (2-. 3- 
Xte4 - by S^UX^-/l<) - 2-^^-2. 3, 4, 

1 




CH — CH; C=M 



1.1.3.3 

R 1 {i^l{c^«coilDT'^>S) „ 
[0029]— fttl. 1. 3. 4<3D5-(2-COR 
9 -xfvW -2-^^-2. 3, 4. 5-fh5t 
Kn- 1 h — try K C 4 , 3, -b)4>K-/U- 
[ft6 0] 




CHj-CH,- 

(5$4>. R 1 i±^l^a<7>aOT^)0 : R 9 J±OH\ 
T)V3*ti>'^ N R 5 R 6 (.I-ITR 5 &t^R 6 

[00301AI. lOflteftOd 1 ^ mi>1frtL^cr> 
i±-m^l. 1. 405- (a>-W$titT)V*)V) -2 
--X^/p-2, 3, 4, 5-fh7tKD-lH-t'J 
H C4. 3-bD -il/V-lV : 

lite i ] 



1.1.4 



<5»tt>. R 1 tisUlCSgtt^ilDTifcr) ; YUsU . 1 
tc^OilOT-fc'? ; kt±3XJi4$-*;bL- ; fc*£L : 
R' rf*+>l>ZLZk = 3<Ob£. Y«^^-;PT$y 
; R' #H^L-Ck = 3c7>i:#. YiigW 

(CH 2 CH 2 ) 2 NEWT* 9 (^CTWfiO, NC 
H 3 X(iNCH 2 PhT&S) . -eUTk = 40i:#. 



COR 3 1.1.3.4 

[0031] *?PJ?Kts!9 L SI. 2<mt^mco&h 
i®S=5r^=¥lfb H □^#{iWTOil 0 T£>6 : 
HWI. 2. lc7)5- CN-KJ&ft (^) */P*K* 
-Y/PD -2-^f-/l'-2, 3, 4, 4a, 5, 9b-^ 
mKn-lH-e'JH(4, 3-b)J 

[fl:6 2] 

Z^NHR 5 

(^+. R' S#R* W3UfcjeW0ii9T*9 ; Zli 
OXtiST£>6> . 

[0 03 2] HRzU . 2. 2C0 5- (a- (<o-) - 
WmVDVil J 4 2-X1~)V-2, 3, 4. 4a, 
5, 9b-MttFD-lH-fJKC4, 3-b) 
4 V : 

[ft6 3] 
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1.2.2 



«su . 2izmm<rm*)X'h r ) ; ttL r> * { h, * 

LX l =0<r>b%. Ylik= KOt^itH, N, N-^ 
xfvl'T 5 y Xti N - t^y -/VIWI- ; k = 1 XW: 2 
cOfc#(iN-*/U*yyafctf|.; >?-LTk=l , 2Xfi 

Yi2k=l = 0Oi:£Xlik = 4'?-LT 1 =1. * 
ftfclA 1 k#Xf-/UOfc&«HJ2tfK*fc&. ) 

[0033]-tSl. 2. 2. l«5-7y^-ti 
^-2-^f-^-2, 3, 4, 4a, 5. 9b-^f 
tHn-lH-tUK C4. 3-tO JP: 

HC6 4] 



.CH, 



O ' i.2.2.) 
R 1 Ji^nc^«cOiiD-C-*0 : YliH ; 

mztiT^z. coor« Kio^-^y-sssstu: 

(5WR* {iH^|^<^nc^H^®0T'^>^») ;N 
R 5 R 6 5* RT/RG Ji^HC^oaO-Cfc 

; COR' (zS*. R 9 «OHg£|&<. 5ft IKJg 
m0m*)X'h&) ; CHa 1 3 (sfrK HalJ±?n 

y/M-oXli7*oqe-e&&> ; T'J-;KffSWtc: 
5Ufc£8. S&SAKiO^y, ^XtehUS&StL 
TV^) ;2-. 3-SM-eyy';KtEIW(:fi8i 
77Wf A*:* D*yXMt5^W»§*vCV>* ) : BX/Zix 
K*fJfrtl>l-R 3 CHj -b'J$A>A-2. -3XJ2 

- 4 ^assays «5£ i izjzmom o t* 

Yttc i s - (-) -|H£ttcr>i§-&{j: (E) -7o 
^-/U- 1 W*fX(i ( E ) - 

[00 34] 2. 2. 2605- (a-WMt 
T)Vi];4)V) -2-y^-;W-2-R 3 CH 2 -2. 
3, 4, 4a, 5. 9b-^thKn-lH-e«JK 

C4. 3-b) 

Ht6 5] 



n <^-CH— Y 



L 

* 1.2.2.2 

Ri Ji^l(c!e®<OilO-CS>0 ; YfisU l . 2KS£j§ 

[003 5] .2.2. 3C05- (co-SJ&ft 

r^y^i-) -2-*+fr-2. 3, 4, 4a, 5, 
9b-^-^bh*o- lH-b°U K C4. 3-b}-f^ 
K— ^ : 

[-0:66] 




° L 21 " 1.2.2.3 

(s^K R 1 f±sU t5£ti<7>SI9T"£>9 ; YtisSl . 2 
(c^«60iiOT'*)0 ; kt21~~4<7>^Sc£fl*>L ; fcrt: 
L : R> ifW<7>b%. Y(ik= 160i;#H, N, N-:x 
xfvPT 5 y X13N - b-^U *JJ ; k = 1 XJ220 
tlN-^t> | j/atW;-eLtk = l, 2Xi±40 

l<Oi:K YteHiJtfK'&S) . 
[0036] HaWVflc^tzjtBi^JrttfilT 
J: : 

—fet I. 2. 3<T>5- {a>-W.mtTJV^)V) -2- 
y-f^-2, 3, 4, 4a, 5, 9b-MftKn- 

lH-b»Jb*C4, 3-b)-fyK-/W: 

Ht6 7] 



R 1 ru 



N 



1.2.3 



(5W». R' ii^Itc^OiiOT'^O : k{±l~4?> 

tciO^&y. ^Xlih L>B#l$:ft,TtJ9. COORt (3 
i OyS-^y-am^fLTtJO. ^IW 
«60iiOT'*>-i>) :CF 3 ; OR 4 (5^. R« 
fcr^lltfHi 9 ; NR5 R6 (sStf. R8 &tfR 
6 «4:£IK^<7>j§9TJ>.S>) ; Jt*fL : R 1 1fH<7)t 
Y<iHJ3l*K'£>9 (k=lXte20fc#) Xli7i 
(k=l<9i:£) ;.^LTRi tf.X-f.rt, 
YiiCF 3 (k=lcot#) J^ffcO ; -ft 
t^WS/S (k = 2XJi360i:#) JSWT* 
S) . 

[003 7] . 3^tt5fh7tH 



(19) 



4tBB¥9-2 16882 



3. l(5D2-^^-2-R 3 CH 2 -2, 
3. 4, 5. -f h7t HD- 1H — tTUH C4, 3- 
b D > ( 2fi^H®YtM*J!S ; F2r*t-2. ) <D35 

Ut6 8) 

,3 



L 

R " 1.3. 1 

(*+ % r' , r* . r 3 a^xu»iwi»ai9t 

£> 0 ; fztz L R' SIP O^tfH . ^UX*«3- F 
<7)t#, R 2 l±H^ ^juxiiyn&uwhv 
$>K> ; R 1 &l/ 3 OjRStfH. ^LTXj&vXfvPX/U* 
*- hc7)t#. R 2 li^y^/PJjWCfc 9 ; R> #H, 
R 3 jiMfvK -eLTX#3-K<Dh#, R 2 JiHtW 
T'cb 1 ) ; R 1 jSMf-JK R 3 *>'H. LT X#3— HO 

R 2 «HXfct*?-/Ma5*-C*9 : R 1 #H. R 3 
tf7*-}V^ fLTX^DDfOtl, R 2 (iHXIK 
yitfVMVX'h*) ; R 1 #<H. R 3 *i7x-;k LT 
X#*3 — Kcoi:^. R 2 ti3- (N, N , N-h'J^^- 

[0038JSI. 3. l^JWKO^, StiBS^b 

HRsCI. 3. 1. 1(7)5- (*) «8Mfc2-*^U- 
2-R 3 CH 2 -2, 3. 4, 5-f h7kHn-lH 
- b>J h' C 4 , 3 - b M y K-zl^JHESMS : 
Hk6 9] 



R 



I 

Y 



CH 3 

± CH ? R 3 



(s^tf, R» , R 3 St/X(4^nc^H(7)iiOT^O ; 

KA'fciO*^, ^'Xtih'JB&^ftTivS, TU- 
;Kc«t O^yw&^ft-o^. coor« tciOiS-^e 
yMftSiVO**, i<l"CR 4 tiifeoilOTfcS) ; 
T;V-^r/UX/U*— ;U ; TV—)VX)\,it,—)V ; CN ; CO 
R 9 (CliTR 5 (i^I^H^aOT^-S.) ; 2-. 
3 -XJ44 - f'j s^p (tt,fW{:figr;K^tJ: 9* 

yx«v-'ss$^rv^ ) ; mfz^znm-h 1 -r 

3 CH 2 -b''J>-'- T >A-2 , -3Xti-4<03SM53:S& 

&»*»4>a*f*l : fcfc'L : R> Y*<-Hx*-';h.H . <P 
LTX#3-K<7)fc£. R 3 {iHXW^^/HJWC* 
0 : R» RVYtf^tl^tlH , f UX^DUWi 
R 3 li^x^/UaJW**) ; R 3 2tt/Y#<e-?-ft. 
H v *LTX*«3-F05i:&, R» Ji.X^-;HWC£> 



)V) -2-^f-^-2-R 3 CHj-2, 3. 4. 5- 
fh7bKD-lH-tf'Jb'(4, 3 — b ] -f y 

I-fh7 0) 

X 



I 

CH, Y 



I.3.1.2 



(^+. ri , r 3 Rvxittuzm.mcmox'h'o ■, 

v^/wmzti. coor« iz£ o/3-wmztiT& 
*). i£ftic?>ymcom>oz'h&) : cn ; c 

Hai 3 Clt'Hallj^DD, ^WDXI^Dt 
T'£>& ) ; T)V*)VX)V-fc—)V ; T'J-^/W*-^ ; 

f-y. ^xitbumm^ttx^^h) ■. or* (u^tr 

4 {iSUC^IOT'l)^) ;COR3 (ZZX'R 3 
i±&Uzmmcom t )X'$>&) ;COR3 (ZZX'R* i± 
■&l\Z'gm<rm r )X'foh) ; 2-, 3-Sl/4-h*US/' 

)v (&mwzim.T>i>*)i'iz3:*)*sxiii;mmziix 

) RXS-ttilzttj&-f& i — r 3 c h 2 —try iS—yJ 

A-2. -3XlZ-4<7>m\!S®& (^^T'R 3 USUfc 
jmcDmVX'hZ) ; fcfzL : R 1 RVR 3 tf*tl?tl 
H, -eLTX^'3-K<Oi:#. XfiR 1 * L 

XR 3 * ? H. ^tTX*i3-h'Ot^. YliHtmT* 
<0 ; -etTR' S.I/R 3 ^-en-PixH. *-L-CX#*f- 

XJiR'^H, R 3 fr'7i- 
;K fUX^DD^t^ Yli7x^J^hT-?> 
S) . 

[00401-JRi^I. 3. 1. 305- 
Xf-/W) -2-;<-?-/l— 2-R 3 CH 2 -2, 3, 4, 
5-xh7t Ko-lH-fU K C4, 3-b)^H 

Utl 1 ] 

CH, 



TOO-'- x 



N 

CHjCHj Y 



I.3.J.3 



R J , R 3 &X^Xi±^.Jiz^mcoM y )X'$> r ) ; 
Y{iCN, COOA1 k ; 2-, 3-X«44-f U^W 

&) stx-ent^m-r ^ i -r 3 chj -ty^'-^A 

-2, — 3 X*i— 4 <Of&W3&M. ( .1 ^IT'R 3 

m<r)m*)X'*>h) **)jfi.z>m^Mifti& tctzL r 
nHimx'hh > . 
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>f-;U-2-R3 CH 2 -2, 3. 4, 5-fb7hK 
D-lH-tUHC4. 3-b:M^K-;UOSS0& 

[€72] 

W&Zii. coor« fci 9/3-^/Sg|$*u 

R 4 Itt 1 t^8c7)iiO-CS>l» ) ; C H a 1 3 (ZZT 

}v (&mtmzi£ i t^ig^a^Atcj: o^y. i^xa 

hUm^flX^h) ; OR* (^CT'R 4 (iiU 
aOiiOTS) 1 ). HliBk#>;ft.&) ; NR 5 R6 

r 5 r 6 \r??)VA 5.^m^m<^nzMm<m r )TS) 

&> ; COR9 (ClClT'R 9 (±OH fcWKsJt I fc5£«co 

aoTS>^.) ; 2-. 3-atV4-ey ^Kffawtc 

tiizttm-zi-R. 3 ch 2 -j&bk*s (::t*r 3 (4 
^ i izmmom n t$>& > <t 9js*ff*» &aHf*i* ) . 

[0042] FoR#Mu?>J: 0 *tit%4Ki£(T 

— &5$I. 3. 2c7)5-^-fb2-^^-^-2-R 3 C 
H 2 -2, 3, 4. 4a, 5, 9b-MfDtKP- 
lH-t'JK(4, 3-b} -f yH-* ( 2ffite*$HT 
Hftfl«Ift*t* ) ^BSfiHB : 
HK7 3] 




<sW», R 1 , R 3 RittUistl fc^SOilOT*?) 1 ? ; 
R 2 ttfttfMRsK^ST** 
HL7 4] 

-(C) B -(CH|,-CH,) X - 

II I 
O Alk 

<5£*. k. 1. m&tfYtesU. 3lZjm<r>&*)T'$> 
•5 ; ft : 

1 ) Yfik+m^ 2&m =0<7)i:#Cc<7)^±feo^a 
<7)V^fi*>?r%t : 

2) k=l=0. m=l£Otl. Yli^uyy. OH,' 
CN, T}V*£)V*)\siti—JV. T*)—)VX>l>*—)V. hV 



3) k = 1 =0^t§^m=0tft l ), -eLTYliT 

[ o o 4 3 1 5U <r>mhim%fci!&ii\mT<m *)x-h 

h : 2-^f;l/-8— ( 770^-2, 3, 4, 5- 
fh7hKD-lH-h'>JKC4, 3-bD-fVK-^ 

2, 8-^f-;U-5- (2. 
y^)-2, 3, 4, 5-fh7t Kd- 1 H-bfU 
F C4 . 3 - b J -f V K— Atiflfett ; 2 , 8 
-5 - (2-N-A.WfUy>f S/oc^lO _ 2> 
3, 4. 5 — 1H — tTUH C4, 3 - b J >- H-zPZl 
Jggfig .2, 8 - f-yU- 5 - ( 2 -^A-dTdf- yif 
;P)-2, 3, 4, 5-f h7tKD-lH-f^ 

C 4 , 3 - b J 4 V ; 

[0044] 2, 2- i J*+iV-3- C2- (6-^^- 
/P-3-t'JyyP)Xf^]-2, 3, 4, 5-rh7 
tHo-1 H-t'J H C4, 3-b} -f >K'J»7A3- 
H : 2. 2. 8-MM*A'-5- C2- ( 1 . 6- : J 
W-3-t'JJ/'z^) xfvP] -2, 3. 4, 5 
-fb9t Fn-1 H-t'J F C4. 3-b]->f>K 
U'/Ay-'S— ; 2-^f;b-2- (4-7Dt7i 
-j^l-) -5-.C2- ((>-X1-)V-3-¥tVi/)V) X 
f-;l^D-2, 3, 4, 5— fh7t Ho- 1 H-fcT'J F 
C 4 . 3 - b ) <i>YV *j2±~7u S H ; 2 - 
2-7j:-7-^;^-5- C2- ( 6 -^f-/U- 3-f;^>-* 
;W)X^-;lO-2, 3, 4, 5-fh7tKD-lH- 
eUFC4, 3-bD -f yH'JWnS H ; 2, 2, 
8-hy^^l-5- ( 

Xf*) -2, 3, 4, 5-fh7tKn-lH-e'J 
KC4, 3-bD >f yK'J^A3-y'K ; 
[0045] 2, 2, 8-MM^/P- 5- (5-.*^- 
;l^-2- (2-N, N-y^f^7Syxf;P) -fVF 
V)V-3-*<f-)V) -2. 3. 4, 5-fb7tKn- 
IH-t'j F C4. 3-b) 'fyh'^Aa-yK ; X' 
1 9Ett*Mfc#». 2, 2, 8 - h »J *1~)V 
-5- (N-^f-z^WN'^/W -2, 3. 4. 5- 
fh?bKD-lH-e»JK C4, 3-b}-fyKy> 
A3->-'F ;cis-(i)-2, 8-^f-;P-5- 
(N-^?o^=*v7Pf-;fr;&/M*t4/p) -2. 3, 
4. 4a, 5, 9b-Mtb.KD-lH-t'JK 
C4, 3-bD 4 c i s- (±) -2, 8- 

S^X 5 - ( N - n - f^-iViHiVf^ - 2, 
3, 4, 4a, 5, 9b-Mftl<D-lH-b , iJK 
C4, 3-bD -fyK-^; c i s - (±) - 2, 8 
-y^f^- 5 - (N-7x-/^;l/At^;P) -2, 
3. 4, 4a. 5, 9b-MtbHD-lH-b , »jF 
C4, 3-bD -f VF-iU; 

[0 04 6]cis-(±)-2, 8-^^-5- 
(2-y^-7^>-V^;P) -2. 3. 4. 4a, 5. 9 



(21) 
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-/W&gfig; c i s - (±) -2. &-*s**)V-5- 
C (E) -2 -7x^71" 3 - 2. 3. 4, 4a. 5, 
9b-^ttHo-lH-e'JH(4, 

c i s - (±) -2. 8-^^-5- (2 
-7DtrDt^^) - 2. 3. 4. 4a. 5. 9b 
-MttHn-lH-h-'JF(4, 3-b} -f 
/HSBSs ; Xtec i s - (±) 2, 8-5^c*-»-5- 
(2- (4-^^-1-^^'-^) rnf^ 
AO -2, 3, 4. 4 a, 5, 9 b -A.d^t Ho- 1 
H-t»JKC4. 3-b} >H— ;l//n$ K. 
[0047]cis-(±)-2, 8-^^-5- 
^dd7W-2, 3, 4, 4a, 5. 9b-\^ 
tKD-lH-t'JH C4, 3-b;M>K-/Mag? 
fi;cis-(±)-2, 8-^f-;U-5-^< h^ri^ 
3. 4. 4a. 5. 9b-N*ftHn 

— 1 H — f'J K C 4 , 3-b 5 -f y ; c i 
s- (±) - 2, 8-^^-;U-5- (N-h"o'JyV 
T-fcf-A> - 2. 3. 4, 4a. 5. 9b-M1ft H 
a- 1 H-try H C4. 3-b)-^MP;cis 

- (±) -2, 8-S*X?-/>-5- C 2- (4-*fVP 
tiJy->A-l)7nh'^)-2, 3, 4, 4a, 
5, 9b-MftKn-lH-h'iJK [4, 3-b3 
4VY-)V?X3? K;cis-(±)-2, 8-f* + 
/1—5- O-^mi/T'Dt^^) -2.3. 
4. 4a, 5, 9b-^ttKD-lH-eyK 

C 4 , 3 - b ] -i V Y—)V ; 



X3L 

I 



NH 3 



[00481 ci s - (±) -2-^^-5- C2- 
(6-^f-^-3-ty^) xf-AO -2, 3, 4, 
4a, 5, 9b-^thKD-lH-tiJK[4, 3 
- b ) 4 y K-A-HJSRtS ;cis-(±)-2, 2, 
8-M>^^-5-n-*;^-\ ; e-f7W-2, 3, 4, 
4a, 5, 9b-Mnh'n-lH-b"'JK: C4, 
3-b) -f yK'JWH-yK. 

[0049] *«fflfc:«*3S i nitimimw<Mt&m 

[0 0 50]*^^^^^ 5;5.T/6{5£iHvtt£* 
^gMSSr^-Ti.st I - 1WJHC4, 3 - b } >- 

[oo5i] MiiJrmzm\ ^ i . i i o&tss*t 

Sf$«SteT-£-?TR 2 £vK#re&9 (HP^>. 5-*K8S 

[0 0 5 2 ] 7-Y -y^-COSgftiZfct SIIW^Il 
-ffc^x-At K7y'y (Xti&BSi^Oig) i: 1 -A 
f-Af^K h'y-4 (in)t^JilT<7)-X^-A{cJ:-&K 

!E**#*fLS C011i.tf. N.Barbulescu, C.Bornaz, C.si 
Greff CORev.Chim (Bucresti).1971, v.22, p. 269 dig 
80 

[•Tfc7 5] 



-CH, 



R 



II 



III 



r .1 



[0053] R* ^SJ^KT*^^ I h7b Ht7 

100541SI. 1(05- (ai-i»ft7^) - 
2-*fA— 2. 3, 4, 5-f H5tHn-lH-t 



'XXjO 



N 

\ 

H 



N' CH 3 

+ Y-(CH 2 ) k -X 



IV 



[0055] sSlVfcfcwc. U^XiifmM (Mx-lfr^ 

mmL ; Yii5*t i . i tztttrtm*)-?*}*^ &mim 

OOAlk, N-T^^A. N-r/'J^) % K 



'JKC4, 3-b} -< VK-AteiU . la<7)5-| 
•ffcl&itfc (Sl*>. Y^HT&^S I . 1 . 1 0{L^%) 

ICfiBRjEklJ: 9HS§£ft.& N.F.Kucherova, 
N.M.Sharkova, V.A.Zagorevsky-lBSR?|Bj£gfjE2 6 1 3 

86 (C070 izm®) 
UL7 6 ] 



■XXjO 



N 

(CM,)k-Y 
i . i 

[0 0 5 6] 5^1. 1. 1 aC05*am^h7t Fn|?| 
i£ft£^Aft?>5&gg (#1*0:7- MJ«7 A. Tkfg^T" 
h 'J -7 A, -T-MJ K, %t£ L< teyjcsg-fLT- h U 

*> A ) fc „ Sft^7D h ^9i.{f DM F A ( *J* 

f-A*AAT$F) . DMSO {&*+Ar7*Mt&*s 
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TJl'*JWtffl£&)2 0- 1 7 o-c^jgjg^fcv^r. *J£ 

[0057JSI. 1- 3' cTHt-^j (HD^. YKN 
Xti#,«MfcM&£*l.*: 2 - . 3 -Xfctt U isiVX'&h 
*I. 1. 3c^t"^3«. 1.1. afc^-Oft 

U-^k N ♦ H 2 C=CH-Y 

H 



N.N.Kamzolova, N.F.Kucherova, V.A.Zagore 
vskyCDZh, 0. Khim. 1 9 6 4 . v. 3 4, No. 7. pp 
2 38 3-2 38 72S.tfA-N.Kost, M.A.Jurovskaya, T. 
V. Mel ni lova. 0. 1 . Potanina tf)fSB#&SEU S S R 3 6 7 
049 (COD7) 1 970^1 1^25^12^) 
Ht7 7] 



,CH 3 



CH,CH,Y 



1 . 1 . la 

sSVKfcUT, Y(4CNX(i2-. 3-{>L<fi4-t 

y y/i'T* o „ zixi±t£mmzim.T)u*Mz± 9 * y 

[0058] ClcORJfcXdr— h „ <I Wn-tX 
(25U. 1. 3' <7>S$#tt <HP*>. YtfCNX'&htf; 
1 . 1 . 3<7Hb^) £»4fctf>fcjBH* (fllifcflllBfft 

fJi^V^fs^ (5$4>. Y{iCNT'£>&) £fiJfflLT 
fSHrt-i.aSl. 1-3' (SP*>, Y#2-. 3-Xti 
4 -try ^-^T**^ I • 1. 30fL£^) C02- 
C 2 - ( 3 -XW: 4 - ) f y iMO x^-7H^flj?)KJS5 

{«f*o*riE05s;v<osiaifcjsa*5Kax <w*.tir\ 

A, DMSO, HMPTA (ffiKliDMSO) ) fp 

[oo59] sei. i. 3. Anmrn-tmrnft 

4». R 9 iiOHX*iT/W:3^T'£>!>) teiU . 1 . 
3. SORJt^-hy^cOTKXIiB^^T^n-;^^ 

C0!li.li\ N.N.Kamzolova, N.F.Kucherova, V.A.Zagore 
vskyCDZh, 0, Khim, 19 64, v. 34, No. 7, P 
P2383-2337 fcrtBtfc} . 

[0 0 6 0] s( I. 2<^*^fc Fof^fttisU • i 
<02-^^;U-2, 3, 4, 5-fh7tHa-lH- 
tyKC4, 3-b)^K-^C 4a -C 9l ^| 

zmt&zMjt-th^k iz£ o . ximtz%-gwm*m 

A?2>Ztiz£&t>L<imizlf&LX^&l>cr><V$m 

§3£:fxS.5U. l<7)2-^-f-/W-2, 3, 4, 5— r 
h^fc Fo- 1 H-ty H C4 . 3 - b !M > 
«OC 4 a - C 9 „ co- atS-^T'C7)ji7C{i*fli50jl7C^JlC <t 0 

ffddfc^T'^. -eLT e&<r>t><r>?'{y't t zmf%L) 
*I- 10S&ft2-.Xf-/l'-2, 3, 4, 4a, 5, 
9b-A > df-^hHo-lH-try h' C4. 



1.1.3- 

va, I .G.Zhukova-Khim. 1961, v. 31 No. 
3, pp 9 24-9 3 O&tfN.F.Kucherova, N.M.Sipil 
ina, N,N. Novikova, I.D. Silenko, S.G. Rosenborg, 
V.A.Zagrorevsky-Kh. Get. Soed.,1 9 89, No. 1 
0, pp. 1383-1386) XliC, a -C 9b i^{c 
MLXj£1 . 2<7)a^-fC2-^^-2. 3, 4, 4 
a, 5. 9b-MttHD-lH-fyH [4, 3- 
b} ^>K— /UDtrans Sttffc#tt£iX& (V.A.Zagror 
evsky, S.G. Rosenbers, N.M.Sipil ira, L.N.Bikova, 
A.P.Rodionovn-Zh. Vses. Khim. Ob., 1 93 2, v. 
27, No. 1, pp. 102-1 04 ; RX/J.G. Ber 
ger -Synthesis, 1974, No. 7, p 
P. 50 3-5 1 0£#83co.Ii:) . 

[0061] mz, & i . 2<7)c i s -m&mi i . 1 

O^h^t Hn^Mceo^sn^ (2tt«t<7>&«) 
<fc&5£igffi£tt (WifcflSBMO <r>*X<r> ; Xti^cor 
/W^UAKiKo^W Ktci^iETk^u^O-B! (09 
itfh'j7;Woiif) «0't'T-O^2~l OOXWiS 
JSTOJKcfcJ: OtSKSftS ; t r a n s Hfttt 

(1:1) (fcttEcDigattf^jgflSi: J: 94u£ ( i b 

s i t nx\mmmi£<m.) ximmwt&wti&kTh 
coma, watxmsm) tzxumamtz* vmmzn 

[006 2] SCI. 2. 1 ' (DN&mMS-tiJW^J 

)vx\ts-^tt)W^4)v^^vx3mm{¥ (ep 

R5 . 2. l(Ojb^l) fi^l . 

2. 3aC0 5*S^2-^<^-;P-2, 3, 4, 4a, 
5. 9 b-^-tf-b h'D- 1 H-t*y K C4 , 3 - b ) 
4VY-)V (Wh. Y*>*H. -?-LTk = 0C05^I . 2. 

3. co-ft^) <7>~lSB!lSi:3S:VIor^'J&m>-r^ 
- bXii^~>T h i: OUIT^^^-Afc: «fc ^.RjtS 

[ft7 8] 
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x 2HCI 



+ M*NCZ 

VI 



1.2.3a 

(£VIf=£tvC. Mi±Na, K ; XJ4 0 XJi S T'£> 
& ) . WMiB, 0 — 10 O-CcOiSTkT-fif ? . 

[ 0 0 6 3 1 5U . 2. 2. 1.2.1 <V*tl¥tl 
<r>3-Ti^)V-RX/5- (N-«&ffc (f-*) ^/^^ 
<\)V) 3. 4. 4a. 5. 9b-\ 

3flf b Ho- 1 H - try H C 4 , 3 - b ) -f > 

Y#HT'£>9. -eLTk = 0T'^>-S^I . 2. 3^ 
5*at©2-^f-;U-2, 3, 4, 4a. 5. 9b 
^■ttKD-lH-f'JK- C4. 3-bD^^H-^ 

<r>Ti/Mm, mm^mx^m^^i wzti^tiRv 

T)V*)V-i'-?nT)V*)\<-X\±TV—)l<-<i V (f- 
*) S/T^-hi;^^B(cJ: 01)sll«§fL^> Cfllitf. N. 
K.Kochetkova, N.F.Kucherova. I.G.ZhukovaCOZh. 0. K 
him., 1961, v. 31, No. 3. pp924-9 
3 OKfEIiO „ 



XH 3 



* VII- 



1. 2. 2a A * 

*:*:Lk + 1 sitfeO, ^LTY« li^DD, y 

D^xti 3 - ft* i. . immm^mTcoit^mi}^ 

F'J;K T/P3-;t^) X(4aS*JicO^M^ (VI i)^ 

-c-oft 2 o°c— RjKi-^iiojig£iajsr^T;u* y 

T)VA V±M&mXl±f S77W7yt-My7 
- F&tmi^ y - h . Mtffcg?- ( N H R 5 RS ) X 
(4SS= (A 1 k 3 N. TiSy. TV-A^TS V. 
[00651 3(1. 3. l(0fh7tKD-t'JH 



NH, 



I . I . l 



[00641 YfrmZm <mti£ T/todf-i^ TO-JU 

ttts. r$y. y/y. N-T^-^AxiiN-rr 

•JWi) T*&5U . 2. 205- (a- (<»-) g 

2. 2a0 5- (a- (co) -fwyvW&qcrjVi] J 
AtV) F C4, 3- 

b) -O'F— /U (BP*>. Y*^Dyyt«.SSi. 2. 

2<r>\\L-sm) iz&\f&swy><D, m*coc, nx«o 

(VII)KJ:£ X ISITOX^— Att^d^S 
&RJS£J: CflUlf* N.F.Kucherova, I. 

G.Zhukova, N.N. Kamzolova, M.l. Petruchenko, N.M. S 
harkova, N.K.Kochetkov <7)Zh. 0. Khim. , 1961, 
v. 31, No. 3, pp930-936(cIB®3 : 
1^7 91 



°XKO 



-CH 3 



(CH»r-<CH 2 +-r 

7 * k 



1-2.2 Alk 

C 4 , 3 - b 3 > F -/l^>fff Q««I4BIT<0 2 SI 9 O 
:5U . lc7)2-^^-;P-^h7 
h Fu — try F C4 , 3 - B } y F-/K7>*flS?>7^ 
*/Hfc#JR 3 CH 2 -X (s^IX) XJ42-R 3 CH 2 - 
fh7t Ko^yK-^ (s^Q! ) to. 5S^Me-X 

(sSVIII) CM.A.Jurovskaya, L.I. Rodionov O 

Khim. Geterocycl. S o e d . , 198 
1. No. 8, pp. 1 0 7 2- 1 0 7 8fc£«3 KIT 

[ft8 01 



,CH 2 R- 



(^•t", r 1 , r 2 , r 3 rtsx&jZi izfemom*)? 
*y. -eLxamsR 2 rvr* a^mmtwm (m 

X.M2-, 3 -XIA4 - h-y X^W^itT 5 
^) £W£&^*>0-t-£<T<i&£>3:v>) . 
[00661 d^Xdf- -Mc^? i . 5Lmi±mMTm¥t 



r*ch 2 x; + I 



.CH, 



IX 



1 . 1 



turn) . 

[00671 f&Z3mtt»bim I . l<7)fh7tKni 
tf^I. 1. 3. 2C7)5- ( 2-eyS^r/Mr/P) f 
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[0068] tot , *m\com2<DWl&lZ®.o t , it 
I . 1 . 3a«5- (<»-\iViSj\sTJl'*Jl>) m& (fin 
5«I. 1. 3C7Xt^): ^ % Y&2-, 3-Xti 
4-f'J s^T* 0 . QS&Jlzfm,TJl>*Mz X 0 * J 
-XliiS-m&ZtlX^Z) <DTAs*JMmR* CH 2 
-X (5SlX:5frK R 3 S-l^XJi^Hc^c^iOT'S) 

y-y. <?>*X'<?>T)\>*miiz±2>&i . 

3. 1 ' C05- {a-tV&iVTA^fr) 2-2-*f- 
/U-2-R 3 CH 2 -2, 3. 4. 5-fh7tKo- 
lH-f'Jh'C4, 3-bD >-K-;U (fiP*>, 5S I . 
1- 3cr>it^m:^, Y(i2-. 3-xi±4-eu^ 





(ch 2 ) 



I. 1.3a 



R 3 CH 2 X 
IX 



2R 3 CH 2 X 



[0 0 69] . 3. l " o^EK-ffcS- (<»-try 
SJfcTVWMO fh7t Hd|^<* (fiP^>. s£ 1 . 3 . 

KWk'Sm : 5$4», Ylil-R 3 CH, -tTU^-^A 
- 2 . - 3 XI2- 4 "C* 0 . ffSW^^T^^JCcfc 

o-t^tci 0HMU#S : 5 fSSSMtOTVI^/WfcfflR 
3 CH 2 -X (^IX> <mmiz£&#l. 1. 3a^ 
JSeoi&So 5>- i £ Xte 3 ~ 5 <gi£jM*OT/W 

*/Mfc#JR 3 CH 2 -X (5£IX) XliR 3 ' CH 2 -X 

(iSix- ) cmmizx^i .3.1- <o^sim.-im 
itt&vmimmw i . 3 . 1 - 

( R 3 ' W-R 3 * J H3r-i.fc£ ) . 
Ut8 1 ] 



CH, 



-Too- 2 : 5 



I 



3.1- 



R CH^ 
IX' 



X 



CH 



1/ 



— CH 2 R~ 



XXXj 



N 

I 

(CK 



2X 



[0071] JbiBOsSfcfcVvc, R 1 . R 3 S.t/X(i^ 

1 lzmm<7>mK>X'hr) . R 3 ' tiR 3 £l8LTSg|g<Oii 
TT'&O. R l H±<m.TJl>*)l>X'2>'). k til —4 OS 

[00 7 2]sU. 3. 1. 3 (5$*. Yiil-R* C 
H 2 -t'U^-^A-2. -3X(i-4T'£>S) <D2- 
jXf-/l^-2-R3 CH 2 -5-(o>)-(l-R3CH 

2 -e'Jy^A) TJ\s*)U) - 2, 3. 4. 5-fb 
7tFn-lH-t:'JK(4, 3-b)-[yF!l 

li. 3~-5«iif»J»O0il5-(t^R 3 CH 2 -X (IX) 
OtfffiKJ: t/tS»fl«&»2 0°C-^£Sl^O 

iz± vmtRmzmmztiz,. 



CH 2 R J 

1.3.1' • 

[0073] *8PMtZ&&i> 0 — W7ntXli, — & 
*U . 3. 1 (jfrK R2 ii- (CH 2 ) 2 -CN, - 
(CH 2 ) 2 -COOAlk, -CONHR5 T'£>9. 

::tr 8 i±tvi**;k y;a7M;K T'J— n>, c 
or 12 -?*) 1 ). diTR 1 * jir;w^f/wx»ir;P3 ^mx 

hh) <r>5-WmC2.-*+)V-2-YV CH 2 -2, 
3, 4, 5-fh7tKn-lH-t'JFi;4, 3- 
b ) ( 2^:«l*TEI8HfcH*JK : F£#*r 

1 . 3. 1 . 1 a<7)5*Wmmfa (ED^>. Y#HT£> 

3. 1. 20-ft^5) t^«-?ttr^/W(^i 

xtir^vMfcSflEfcoftiiig o^tT-co 

[<b8 2] 
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1.3 .1.1a 

(5$f. R> , R 3 at/xti^]. 3. 
T* 1 ), R 2 li- (CHj ) 2 -CN. - (CH 2 ) 2 
-COOAlk, -CONHR 5 . COR 12 tfcO, E 
{i;5^CH 2 = CH-CN, CH 2 =CH-COOAIk 
XtiR 5 -N = C = 0 (5^ R 5 iiT/U^K i/ftt 
T)V*)V. TV-fU) . R'2-CO-X' (5t(fR 12 Ji 

-O-COR^T-fc?.) t;<k 9fl;b£*l&) . 
[00741SI. 3. 1 (5$+, R 2 «- (CH 2 > 
2 -CN-(CH 2 ) 2 -COOA 1 kT'&S) <D5- 

( 2-UMbxf-^> -2-*?^- 2-R 3 CH 2 - 
2, 3. 4. 5-fh7b h'D- 1 H-K'J H C4 . 3 

- b M y K U ^ A^£f#&*:a6. *$S9iRt*I:Seo.X 
^-Afcta!v\^r. 3. 1. 1 ac7)5-ifcg$2-;< 
^-;P-2-R 3 CH 2 -2, 3, 4, 5-f h7tb'o 

- 1 H-f>J K C 4 , 3-bH^H'J «7Atg<Sr3&$J* 
<nmt\VrV7 4 >t. 0. 5-5mol 

li'xf;^y7 , Dt>7Sy, DBU (1, 8-i^T 

•rtrs/^o (5. 4. o) ^yf-ty-? ) .1.2. 

2, 6. 6 -^y^^^f^-U ^i¥^TT^ 
[00 7 5] 5$ I. 3. 1 R 2 (4CONH 

r 5 : .i-itr 5 larvi^/K y?Dm;k ru— 

^T**) (05- (N-R s -tfrt'^-Ol') -2-* 
fvP~2-R 3 CH 2 -2, 3, 4, 5-f h7hFa 
-lH-tf';HC4, 3-bD j>W7l*m±W:£ 
oiZLX. 5-*®^2-^^-;P-2-R 3 CH 2 - 
2, 3. 4, 5-fh7t^n-lH-t'JKC4, 3 
-bj^H'J »7 AigCDj&IHJMtfM 7i/T*- h R s - 




1.3 .1. la 



z(7>%.mimm%mimi& (w^oreus^ dmf 

A, HMPTA? ; t>) i/'>-#*f£ U^) <T>*X\ Xft 

r$>-) . l. 2. 2. 6. e-^y^^^-yue^y^' 



N-C = 0 (jW, R5 liTVI^K >-?oT;Mf/K 

ru-;u) to. ^2 o°c-^zg^5^s»£iaST<7) 

l^tL-TWO. 5— 5mol %0±feo#3o&ttJgg<D 

[0076] j&mizi&hijmzTisMmv t 
ji^u^Aig) fc-rs. m&kmkn&mi&ai . 3. 

1. 4<7)5-T>-^-K^!'fk2-^f-;U-2-R 3 CH 
2 -2, 3. 4, 5-f h7t Kd- 1 H-tTU H 
C4, 3-bW^Ky>Afi<OJBJftSrt>fc4>t»&. 

[0077] *%BflO^<0«^{c^3h^I . 3. 1" 
C02-^f-^-2-R 3 CH 2 -8-R 1 -5- (5- 
R 1 -2-R 3 CH 2 NMe- (CH 2 ) 2 —O'H'J 
;P-3-^^-/U) -2. 3.4. 5-f h7tFD-I 
H-b-UKC4. 3-b]>fyK';^ (BU*>. R* 
#5-R> -2-R 3 CH 2 NMe- (CH 2 ) 2 --f 
yh'l>/P-3-*f-/WT'£>&:*U . 3. lCOft&fa) £ 

5$I. 3. 1. la^5-*i»2-^f;P-2-R 3 
CH 2 -2, 3. 4, 5-fh7tHn-lH-e'JK 

C4. 3-b) -Y^KU^Aig (BP^>, Yj&iH-C'&&5^ 
I. 3. 1. lOft-S*) fcitf^^fcO. WTO* 
=3f-Aecta!dJll®i»5t-§-tf : 

[ft8 3] 

CH 3 

H CH 2 R 5 

&miz&\,^xmm-z . 

[0078] 3. 2«0 5-^7C-fk'v d r-^b K 

D-lH-tfUK C4, 3 — b D Y~)V (^4>. R 
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7h vvw&ftnmmkmMnm&jjmtzm^Tmmz 

*ttKo-lH-t'JK- C4, 3-b3-0-H-;P 
<*U . 3. 2) Xii5-Sm^k2-R 3 CH 2 
■9-bHo-lH-tTU H C4. 3-b)^yH-;KS 



Q 2 > <^)*flB«OigSc7)3i«fi<7)«i&7)T;U^;HI^ , JR 3 
CH 2 -X (5SIX) XJiMe-X (VIII) b<7>&TF<?)X 

[-fc84] 



,CH, 



+ CH 3 X 



VIII 



R 3 RtSXliK 1.3. 



1.3. 
2(C5eH 



<3M». R» , Rz 
<0519T£>.S) . 

[0079] RjSia^fr^SttS* ( MitfT-b 

[0080] aj^-ft^i: LTf liffl-T ^ fc° U F C 4 , 3 

*U -?-LT±{CAldrich Chemical Co. <fc DMATt 
[0081] ^BJ^ft^W^fc^^l^tC-OV^-CO 

^5fiw=j:o«fcOi*ieitijeBS-rs. «RLfcfc£*w>» 

ilfi^? h Jl-RlSit^frtiTT- ? - , &t/t-£c0ffc<0 
l\ NMRX^? NHiBrucker CXP-20 

ommzmmLximtti < 2 0 omh z tc-o . nt>n 

( d ) -~mm. ( t ) -=mm. ( g ) -ms* 1 
t (m) -aico^^jtc^LTii. 

AtCt OVar i an- 3 1 1 SSKSrfflwrfeiiL*:. 

[0082] 
[SSf60H 

2->f;P-8— fy7ne^-2, 3,4. 5-7"h 
7tHa-lH-fUH C4, 3-b} -f>h'-/Mg& 
ft (-ft^fel ) 

3mlC0Xf-/Ur/l^3— fUfpcOO . 19g (lmmol) (04 
- -i V ro bVU7 a: t H 5 i^Jg&tg&tX 0.12 
ml (lmmol) CON -y^-;Wtf^y FS'- 4<0il£^£ 1 
BftSHEftU ^b*c^T-^ftfc L^2mlOX^y-;P$r 
flu*. *LT^£HK2B#|S!llj!iSU <e<7>?H£H&£ 0 

v\ ^KHx^y-z^^s^k^-tf/c. JSIgtS (DO 
JRiteO. 20 g (7 5%) T'b^tz. m. P . 20 0 

-20 2-c. mrn.i&mz*tiiztfi8~- 1 o 



R 3 CH 2 X 

1.2 

iii-r^. H^fffbliTkttx^y-^^trd. M.P.171- 
173 "C. mWm ; % ; C78.63 ; H9.25 ; N12.07 . CH 15 
H 20 Nj . tfnm, %: C78.92 ; H8.81 ; N12.27 . PMR 
XI? h/MCDgCN+DMSO-de, PPm, d ) : 1.23(6H,d. (C 
H 3 ) 2 CH, J=7Hz) ; 2.40(3H, s, NCH 3 ); 2.74(4H, m, 3- 
and 4-CH 2 ) ; 2.88(1H- septet, (CHahCH. J=7Hz) ; 3. 
50(2H, s, 1-CH 2 ) ; 9.92 (1H, d, 6-H, J=7Hz), 7.10 
(1H, s, 9-H), 7.20 (1H, d, 7-H, J=7Hz), 10.17 (1H, 
s, NH)„ 

[0 08 3] mmm2 

2, 8- : J*^)V-5- (2, 4-> ; y-f-;K>v ; ;u) 
-2, 3, 4, 5-xh^tHo-lH-fUK C4, 
3 - b D -4 V F-/W6BHS (fl^Hj2 ) 
6ml£ODMFAtticO0 . 4 8g (2 0mmol) (r>7i<Miti- 
hW&OWSMHZ 1 OmlcDDMFAif<50 2 g (10m 
ol) <?)2, 8-y^^-;U-2. 3, 4, 5-fb7tK 
n-lH-f'JK C4, 3 - b } 4 >- K— ;P£r 3 0t>#> 
(tT^T-fS. JfclrVCl OmmolODMFA+COl . 65 
g ( 1 lmmol) <02, 4-y^f;Kyy/^D'J HO 

8»£in*. -a . .r cos-£«i3 o#wt s o-c-ctu* 

X-fyH'iffiL (3X5 0ml ) N X-x^ttai^^-^ 

iA' ! jti/-y 3 yt: t t OBfcicU S}fi^x^y-;Hc^ 
*>U -eLT^b*Sx^y-^$rja^T^t--r^^ 
kKJ: 0«S!^ ( 2 ) £^8iU iXv^-E^T-xy^^ 
-ya>t5. tfcl&LfcJa (2) S-il*x^y-/P3&^ 
Sfe H B ^t$ ^-S. ^SOJRSli 1. 42g (4 0%) T 

mmm % ; n 8.20. ch 22 h J6 n 2 hci. tf^, 

% : N 7.89. PMR h;K(CD3) 2 C0, ppm, d) : 2. 

33 ; 2-24 ; 2.40 and 2.46Q2H, 4s, 2-, 8-, 2' - R 
X/4 ' -CH 3 ) ; 2.69(4H, m, 3-CH 2 aM-CH 2 ) ; 3.61 
<2H, s, 1-CH 2 ) ; 5.17(2H, s. 5-CH 2 ) ; 6.08-7.20(6 
H, m, 6-7-. 9-, 3' - 5' - M6'-8). 

[ o o s 4 ] ttfc jt a «r#jBtc i o . iaTco-fc^*<ira 

2 , 8->-*y 5 - ( 2 - i^xf-^T 5 yxf-;U) 
-2, 3, 4. 5-fh7tKn-lH-h , 'JH(4, 
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%, m. p. 205-207'C. 

2. S-^^-;U-5- (2-t^'Jy7xf/l/) - 

2, 3. 4. 5-fh7t Fn-lH-trUK C4. 3 

-b) >fyH-;U-JIS^ (^^35) ;iR*5 4%. 

m. p. 2 6 4-2 6 5*C. 

2, 8-^f-/U-5- 

-2, 3, 4, 5-f h7tKn-lH-t'JK 

C4, 3-bD yK~^zum« ut^me) -.am 

47%. m. p. 206-207"C„ 
2, 5- (2-j/Xyy>7S/xf 

-2, 3, 4, 5-f h7tKn-lH-b''J K 

C 4 . 3 - b 3 -f y Y-iV~%ffi& Ut£%7 ) ; IR$ 
71%. m. P . 218-21 9°C. 

[0 0 8 5] HJICT3 

2, 8-^f-;P-5- (2-y7/xf/W -2, 

3, 4, 5— T"h-7fc Ko— 1 H — try H C4, 3- 

2 5ml<7)T??DXhy;Usp<^5g ( 2 5mmol) ?)2, 
8-^^-2, 3, 4. 5-fh7hKD-lH- 
fJh'C4. 3-b) -f VH-A^WJRfc:. t?>o< 0. 
a-^JtifL^'^, 3ml<7)X;?7-/N^(f£l . 0 37 
g (4mmol) OhUP<f-;P7x— /l/Ti'tX^A^-t: 
^x/U**- h Sfi^f 4 d £ K«k D*#£>ix&?giK 1 - 
2 5ml£}&D;t.. 2®\<T)X.? /— )V$xr>0 . 09 

2g (4^00 oFffimztotz. ftm&mtfnhr> 

X 1 KWSJf^ 'J ox h U^SrX/^l/-^ a Me J; 

X.-7-MZX <0tftd. 1R*5. 21 g (67%). m.p. 12 
7-128 -C (^79 >£ 0 ) . HSffi : M* 253 . C I6 H 19 
N 3 • ffgffi : M* 253 . IRX^? h)U : u =2260cm'J (C 
=N)„ PMR h;KCD 3 CN, ppm, <?) : 2.33(6H. s. 

2-and 8-CH 3 ) ; 2.45 &*/2.60(4H, 2m, 3- 2U/"4-C 
H 2 ) ; 2.83 (2H. t.0-CH 2 . J=7Hz) ; 3.48(2H, s, 1- 
CH 2 ) ; 4.20<2H, t, a-CH 2 . J=7 Hz) ; 6.95-7.37(3H, 
m, 6-. 7- SW, 

[ o o 8 6 j mmm4 

2. 8-5*Xf-JP-5- (2-^;P^>-Xf-7W - 
2, 3, 4, 5-fh7b^n-lH-t'JK(4, 3 
-b)-fy (-ft-^9 ) 

XLrJ'y— )V$*cr>0 . 9 3g (3.6mmol)<?)Xl> y^8&tX 
4 mIc7)15%0*B?rt:-)- h 'J ^Ac7>S^$- 5 BftSHffiH- 
4. x?y-^£X£TlSkfcU *<0S«ES:*SK-CpH 1 

HXSl g (89%). m.p. 170-171 *C. HSI 
it ; % ; C59.88 ; H6.62 ; N 8.48 . C 16 H 20 N 2 0 2 - HC1 

•0.75H 2 0). ff3$Hl;%:C59.96 ; h7.05 ; N8.71. PM 
R X^?hMPy-<Ss, ppm,$) : 2.40(3H, s. 8-CH 3 ) ; 

2.94(5H. m. 2-CHj. 4-CH 2 ) ;3.44 (4H, m, £-CH 2 , 3 



-. 7-, &X/9-H). 

[0087] rnrnms 

2. 3. 4. 5— fh5h Ho- 1 H-tT'j H C4, 3 
- b ] y Ut^m 1 0 ) 

3. 6g ( 14mmol) <D- hVfU8 £«MbkXTttftI& 

-;l,$rxy\'*ru-^3 ^tcJ:OI^*L. ^SSli*** 
x^y-;^4,Big^b$^. lR»2.4g (80%). 
m.p. 184-186 'C HSMI : % ; C63.89 ; H7.86 ; N 8. 
31 . CH 18 H 24 C1N 2 0 2 • HC1 . ft3HB ; % : C64.17 ; H 
7.75 ; N8.32. IRX^^ hfU : i/=1200(C-O) . 1728(C= 

0) cm-i. JgSWMR X'*? WHCDC1 3 , ppm. 5) : 1.2 
0(3H, t. CH3-CH 2 , J=7Hz) ; 2-40(3H. s, 8-CH 3 ) ; 2. 
54(3H. s. 2-CH 3 ) ; 2.70(2H. t, #-CH 2 . J=8Hz) ; 2. 
86(4H, m, 3-, at/4-CHa) ; 3.62(2H, s, 1-CH 2 ) ; 
4.10(2H. q. CH 3 -CH 2 , J=7Hz).4.30(2H. t. a-CH 2 , J=8 
Hz) ; 6.97UH, d, 6-H. J=8Hz) ; 7.16(1H, d, 7-H,J= 
8Hz) ; 7.18 (1H. s. 9-H) . 

[0 088] ^66^6 

2. 8 - x7f /V- 2 - ( 4 - N - 7 ?/W S K^f 
)V) -2. 3. 4. 5 Kn- 1 H-try K 

(4, 3-b) -fyK^7nS K (fc&mi 0) 
1 OmlCO^^HfycDtf^O. 4g (2 0nui»l) (7)2. 8 
-^^-/W-2, 3. 4. 5-fh7t Ho- 1 H-f 
';FC4, 3-bW >-F— ;U5.t/l . 1 3 g ( 4mmo 

1) CON- (4-7"nW) $ K£J«i¥ t=fir 

5Bf^, **«fcaE£s s »u ^y-t'y-r^ 

V\ -eLTx^y-^(i,|fi|g H H H ^$^4. tR*1.02g 
(67%), m.p. 236-238 X:. mmm ; % ; C62.35 ; H5. 

87. C 25 H 28 BrN 3 0 2 . tfSCfl ; % : 061.97 ; H5.90. PMR 

Xl? h/KDMSO-de, ppm, 5^) :1.65 (2H, m. r-CH 2 ) 
; 1.93GH, m, >3-CH 2 ) ;2.35(3H. s. 8-CH3) ; 3.10 

(3H, s, 2-CH3) ; 3.17(2H. m. 4-CH 2 ) ; 3.48(2H, m. 

A-CH 2 ) ; 3. 65&V3. 80 (4H, 2m, a-CH 2 &tf3-CH 2 ) ; 

4.66(2H, s ( 1-CH 2 ) ; 6.93(1H, d, 7-H, J=8Hz) ; 7.1 

7(lH,s, 9-H). 7.25(1H, d, J=8Hz, 6-H) ; 8.80(4H, 

s,7^;M 5H) ; 10.03(1H, s, NB). 
[0 0 89] HJ6M7 

2, 2-^^-5- C2- ( 6-^f-;W-3-tfU 
^>x^H-2. 3, 4. 5-fb7tKn-lH 
-tT'J H (4. 3-b3 -f >-Fy>A?ny H (it&m 
1 1 ) 

1 0n\<ryX.yM'y<nfp<r>0 . 5g (1. 6 3mmol) <T>2 
(2- (6-^f;l/-3-fi;i;;|/)x 
^/tO-2, 3,4, 5-T-h^t Ko- 1 H-tr>J K 

C4, 3-bD -f^K— /PS.1^0. lml ( 1 . 6 3mmo 
1) <7)H>Xb?<f-;UOtl^^24^JJcBL, 
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0-201 °C. USUI ; % ; C56.27 ; H5.93. C 21 H 26 IN 3 . 
ftSffi : % : C56.36 ; H5.86. H/HDMSO-d,;, 

ppm, 8) :2.38 (3H, s, &-CBg) ; 2.80 (2H, t. 4-C 
H 2 , J=4Hz) ; 3.0(2H. t,,8-CH 2 . J=6Hz) ; 3.13(6H, 
s. N(CH3> 2 ) ; 3.70(2H. t, 3-OJ 2 . J=4Hz) : 4.33(23, 

t, a-CH 2 . J=6Hz) ; 4.70(2H. s, 1-CH 2 ) ; 7.00-7. 
24(4H. m, 6-, 7-, 8-&tf9-H) ; 7.4K1H, dd, 4 ' - 
H. J=8Hz, J=2Hz) ; 7.53(1H, d. 5' -H, J=8Hz) ; 8.0 
OUH, d, 2' -H, J=2Hz). 

[oo9o] mums 

2, 2-^-f-/U-5- (2- ( 1 , 6->-'^f-;U— 3 
-fy^^A) X^-;UD -2, 3, 4, 5-fh7t 
Hn-lH-tT'JK (4, 3-b)-fyK'J^AS;s- 
v'K ((t^il2) 

1 0ml<7)*fJ— /UijKOO. 306g (lmmol) <7>2- 

.x^/u-5- (2- (6- < x*7W-3-fc!J^/iO Xf 

— 2 , 3, 4, 5— fh5t Ho- 1 H-tU H 
C4. 3 - b D 4 V Y—lVBC&Q . 2ml (3. 2nunol) 

>^y-;PTiJfev\ ^LTx?y-/i^>^M f f B 'ffc;£-£ 
£. lRS0.56g (95%), m.p. 307-309 *C. mWM ; 
% ; C44.89 ; H5.10. C 22 H 26 I 2 N3. ff-g<i ; % : C44.82 
; H4.96, PMR X^.? H;MDMS0-d 6 , P pm, 5) :2.72 (3 
H, s, 6-CH 3 ) ; 3.16 (4H, m, 4-&tf/S-CH 2 ) ; 3.24(6 
H. s, N(CH 3 ) 2 ) ; 3.85(2H, t, 3-CH 2 , J=6Hz) ; 4.18 
(3H, s, 1' -CH3); 4.4K2H. t.a-CH 2 , 7=7Hz) : 4.75 
(2H, s, 1-CH 2 ) ; 7.00-7.24(2H. m, 7- ; 7. 

44UH, d, 9-H, J=8Hz) ; 7.58UH, d, 6-H, J=8Hz) ; 
7.96UH, d, 4' -H, J=8Hz) ; 8.30UH, d, 5 ' -H, J=8 
Hz) ; 9.05(1H, s, 2' -H) . 

[0091 ] mtxoiztx* &Twamzti& . 

2,2, 8~hVX1~)\/-5- C2 - ( 1 . 6-so<f- 
xf-/lO -2. 3, 4, 5 — f 
H5b Ho- 1 H-try H C4, 3-b)-fyH'JW 
^'3-x>'(ft^5l3) ;J0U£9O%, m. P . 3 0 
6-3 0 7'C. 

[00 9 2] mmM9 

2, -*+)V-2- (A-fu^y^-j-^fV) -5- 
C2- ( 6-^f-;P-3-e>;^;P) xf;^ -2, 

3, 4, 5-f h7t Ho- 1 H-tTU H C4, 3- 
bJ-fyF'JW^JSH (-fb-^314) ; SbIco^V 

6 1 g (2mmol) (7)2 -jt*^- 5 - (2 
( 6-^^-3 -t?y 5^) Xf-/H -2, 3, 4. 
5-f h7t Ho- lH-try H C4. 3-bD-fVH 
— /HC. 3mlO / <.>••fc*>"^ , . 0. 56g ( 2mmol) <0p 
-7nt7x-//l,7D$ H^j§?g$r}«# t^^STF 
L, 1 OB$[iJ&£ifc&£iFjfiU ^>Mf^TiftV\ -f-L 
-CT-feHy^^H^^tS-li-S. JRSl.08g (93%), 
m.p. 177-178 *C. HSIffl ; %:C57.69 ; H 5.00. C 28 H 



;KDMS0-Db. ppm, tf) : 2.30(3H, s. 6-CH3) ; 2.99(4 
H. m, 4- RX/0<H 2 ) ; 3.33 (3H, s. NCH 3 ) ; 3.90- 
4.42 (4H, n, SRlfioc-O^) ; 4.97&V5.08 (2H, 2s, 
1-CH 2 S.tfNCH 2 C0, J=14Hz) ; 5.38&tf5.56(2H. 2d, N 
CH 2 C0 Xiil-CH 2 , J=16Hz) ; 7.00-7.40 (4H, m, 6-. 7 
-, 8- ##9-H); 7.41 (1H, dd. 4' -H, J=8Hz, J=2Hz) 

; 7.50(1H, d. 5 ' -H, J=8Hz) ; 7.78(1H, d, 2 oeta 
-H, J=8Hz) ; 7.98(1H, d, 2othei-H, J=8Hz) ; 8.12 
UH.s. 2' -H) . 

[0 09 3] mt^olzLZ. JaTjb«SW$*l*. 
2, 8- t JX J f-]V-2-7 3.-FisiV5- C2- ( 1 , 6 
-pt^-3-try^) Xf-;U) -2. 3, 4, 5- 
7"H^b Ho-1 H-fy H C4, 3-bD-f^Hy»> 
A7n $ H (-ffc&W 15); JR^8 0%, m . P . 15 
5-16 or. 

[0094] mmm 1 o 

2, 2, 8-hy^f-/P-5- (2-y77Xf^) - 
2. 3, 4, 5-rh 5t Ho— 1 H-b'U H C4 , 3 
-bJ^H'^AH-j/'F Hfc^ftl 6) ; 

2 0mlOT-feH>'4'<7>0. 2 5 3 g < 1 mmol) <0— h y 
;P8(0^?gt30. 12ml (2mmol) ^a^-fc^-TVI^fli 

S. iRM 0.358 g (90%), m.p. 284-286 *C. USSfi ; 
%:C51.46 ; H 5-43; N 10.3. C 17 H 21 IN 3 . ff-gffi ; 
% : 51.65 ; H5.32 ; N10.63. PMR H^KDMFA- 
Aj, 8) : 2.38(3H, s, 8-CH 3 ) ; 3.16(2H, t,jS-CH 2 ) 

; 3.50 [6H, s, N(CH 3 ) 2 ) ; 3.56 (2H,m, 4-CH 2 ) ; 4. 
20(2H, m. 3-CH 2 ) ; 4.70 (2H, t. a-CH 2 , J=7Hz) ; 
5.00(2H,s, 1-CH 2 ) ; 7.08UH, d, J=9Hz) ; 7.29(1H, 
s, 9-H) ; 7.63UH, d, 6-H, J=9Hz). 

[0095] MB 

0. lg (0. 3mmol) <T>2, 2, 8- MM**l'- 

2, 3, 4, 5-f F7tHn- lHt*y H C4, 3- 
b ) -i> H y »7 A 3- ~S H&T/3 ml COT 9 0 O " h »J ^ 
<0«8¥ 3teft(c 1 ?SO 1 . 8 - i^TIf b'S^ o C 5 . 
4, 03 -^>-f-b>-7 (DBU) igifcilES- 

igfctff^il&igfclcO. lgo'o, ®Mfr 
^T-T^iT-Jnx (^*«0. 7 9h (2mmol) X'$> 
hi . -eiOll-^9T4 O'CKJU^U -^LTJSlf L^r*« 
^>1 SmlOH^-fx-^l/SrjgT-r^. -e<7>ataE$-ip3i§ 
X— -r/UTTfc^, ^tTX^y-^^M^ft^-^ 
■S. flKM0.65g (83%), m.p. 284-286 *C. *:<F&&M 

izwzXdiztx. MTwmmztih .2, 2. s-h 

V*+/U-5- (2-^;^xhdfv-xf-yp) -2. 

3, 4, 5-fb7t Ho-1 H-t'J H C4. 3- 
bD yK>J-)A3-yH «k^«Jl 7) ;lRsfS2 3 
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[OO9 61HS6091 1 

2,2. 8-hVjt+A^5- C2 - (5-^^-2 
- So< 5 yxf;i, ) - y H D/u- 3 f-;iO 
-2. 3. 4. 5-fK5t Ko-lH-t'J K C 4 . 
3-b] -fyH'J^H-yH (-fb^fel 8) ; 3ml<7) 
trU^'V+^O. 6 84 g (2mmol) <7)2, 2. 8~h 
V*+fr-2. 3. 4. 5-fh?t Ho-1 Ht'JK 
C4. 3-bD -f yK'JW3- z/FRT/O. 1 5ml<0 
( 1 mmol) <7)D B U«?>ig-^lSrM»^T-r^ £T8 0 

~io o'CT«L&#^>insfcU ^LT<r<wi£3g 

K3 0#HMU U KSoty^W-^ 

&2lslt&fMfr£-&&. flX* 0.166g (30%). n.p. 228- 
230 °C (#&?) . ; %:C60.20 ; H 6.81 ; N 9.8 

9. C 2B H 37 IN 4 . tm®. ; % : 60.43 ; H6.65 . N10.0 
7. PMR WKDMFA-d, . ppm, S) : 2.18251*2.36 

(6H, 2s. &-Q\ 3 RXS 6' -CH 3 ) ; 2.43(2H, t, 4-CH 2 J 
=7Hz)) ; 2.90 (2H, t, a-CH 2 , J=7Hz) ; 3.23(2H,t. 
3-CH 2 , J=7Hz) ; 3.42(6H, s, N(CH 3 ) 2 ) ; 3.60 (6H, 
s. N(CH 3 ) 2 ) ; 4.00 (2H, t, >3-CH 2 J=7Hz) ; 4.95(2 
H, s. Ind-CH 2 -N) ; 5.50 (2H, s, 1-CH 2 ); 6.84(1H, 
d. 6' -CH 2 J=8Hz) ; 6.90(1H, s,4' -H) ; 7.02(1H, 
d,7' -H, J=8Hz)7.26(lH. d, 7-H, J=8Hz) ; 7.3K1H, 
s. 9-H) ; 7.52 (1H. d, 6-H, J=9Hz) ; 10. 96(1H, s 
a. NH). 

[oo97] mm 1 2 

2, 2. 8-bU^f-JU-5-^^^/Uh'=E^J^- 
2, 3, 4, 5-f b7t HD- 1H — tr'JF(4, 3 
-b} -i yKU^a-i/'K UtSmi 9) ; 2. 2. 
8-hU^^-2, 3, 4. 5-f h7tHD-lH 
— tril F C4, 3-bD yh'D^AH-^'HStOml 

co* y s^r *- v- <r>Mm&-£miz l igeo D B U £ 

^ B B ^b$-^&. HKa;0.3g (75%), m.p. 174-175 
SlSllffi : % : C48.05 : H 5.40 ; N10.33. C 16 H 22 IN 3 0. 
tmm. ; % : C48.ll; H5.65 . N10.53. PMR h/W 
(DMSO-ds. ppm, S) : 2.23 (3H. s, 8-CH 3 ) ; 2.74(3H, 
s. NCBj) ; 0.36(2H. m, 4-CH 2 ) ; 3.13 (6H, s, N(CH 
3 ) 2 ) ; 3.67 (2H.s, 3-CH 2 ) ; 4.64 (2H, s. 1-CH 2 ) ; 
7.00 (1H, d, 7-H, J-8Hz) ; 7.14(lH,s,9H) ; 7.50(1 
H, d, 6H. J=8Hz) ; 7.88 (1H, 7"a-b's, NH). 

[oo 98) mmwi 3 

cis-(i) -2.8 -&X-f-tV-5-tU»**:<i »s- 
2, 3. 4. 4a, 5. 9b-MttHn-lH-t 
UK C 4 , 3 -b } -iVV-lVi -ft^20) ; 2ml^ 
f*M*pcr>0. 5 5 g ( 2mmol) COc i s - (±) -2, 
8-y7f^-5-*^^^-2, 3, 4, 4a, 



(2. 5mmol) O^T V *7J±%tiaLh . %(r>m& 

mimmL. zLxmrntzh. ssr&o. osg (i 

mmol) msT^ikAW^Ztot. ZommimOtth 
ISJMtrS. JR» 0.325g (72%). m.p. 116-117 -C. 

mmm m + 249 . c 14 h 29 n 3 o . tmm ■. m* 249 . pm 

R WW (0)3)2 CO+CDCI3. ppm, 5-) : 1.55&W. 

90 (2H, 2m, 4-CH 2 ) ; 2.23 &tf 2.28(6H, 2s. 2-2W/ 
8-CH 3 ) ; 2.40(2H, m. 3-CH 2 ) ; 2.69 251/3. 42(3H. 
m, 2-l-CH 2l 9b-H);4.30(lH, m, 4a-H) ; 5.64 (2H, s. 
NH 2 ) ; 6.89UH, d, J=8Hz ; 7. 01 (1H, s,9H) K 7.61 

(1H, d. 6-H, J=8Hz>. wtzkdttmzmmLTVT 

c i s- (±) -2, 8 -y^f/l^-S-f^W^ 
4)V-2, 3. 4. 4a, 5. 9b-^fhHn-l 
H-f'JK(4, 3-bD -i y\*->UUt-&m2 1 ) 
IR*64%, m. P . 1 5 6- 1 58°C (T-feh-hU 
)VX *) ) . 

[00993 H56M1 4 

cis- ( + ) -2, 8 -^f/H5-7s-yPfJr 
*/l'AqE-f^-2. 3, 4, 4a, 5, 9b-Mfh 
Kn-1 H-tf»J K C4, 3-bD >*-)l> {ik&m 

2 2 ) : 2 0ml<7)*E7j<X— r;HtJ{7)2 . 6 3 g ( 1 3mm 
ol) COc i s- (±) -2, 8-XP<f-;U-2, 3, 
4. 4a, 5. 9b-^nKo-lH-K!)H 

C 4 , 3 - b 3 -r >- h* —jucovmmmz 2n\<r>~7% ~)V 
-fV>-T*-Ml. 7 6 g ; 1 3mmol) £i8T-f&. 

3 0M, tHRtMifcff'iftU f Ux-f;K^9. 
UX*4.65g (86%), m.p. 168-169 *C. HSIffi ; M* 34 
1 . C 20 H 23 N 3 S . m%m. : W 341 . XRX^? Y)V : u 
=1475 (C=S), 3270(NH)cm-i. PMR : (CDC 
1 3 , ppm. 6) : 1.6QKtA.97 (2H. 2m, 4-CH 2 ) ; 2.30 
St/ 2-32(6H, 2s,2-Rlf 8-CH3) ; 2.38-2.78 &t^3.3 
2-3.54(5H, 2m, 3-&t*l-CH 2 , 9b-H) ; 5.20(1H, m, 4a 
-H) ; 6.99 (1H. D. 7-H, J=8Hz ; 7.12-750(7H, m, 6- 

ST/9-H, Csffe) ; 7.80 (1H, s, NH) . iBlti^tCJil 

cis - (±) -2, 8 -y^f;l--5-y?nMy 
;l^-^;W^^;P-2, 3, 4, 4a, 5. 9b-^ 
df-tfb Ko-1 H-t'J H C4, 3-b} -f VK-n- 
(ft^U2 3) 

11X^8 9%, m. p. 165-166'C. 
cis- (±) -2, 8 

^/l—2, 3, 4, 4a, 5, 9b-^tth'D- 
lH-tUHC4. 3-bD -f^K-;K-ft:-&ft24) 
UZ^8 8%, m. p. 1 5 7-1 5 8°C. 
cis- ( ± ) - 2 , 8 -i?jt+Ar- 5 - 7i-W 
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- 1 h- try f c 4 . 3-bM> utam2 

5) 

JR*93%, m. P . 204-205*C. 

[oioo] rnami 5 

ci s- ( + ) -2, 8 -i/*^-)l>- 5 - hU 7>\s*u 
T^iV-2, 3. 4. 4a. 5. 9b-^ttHo 
-lH-fUK C4. 3-bj -f>K-;K-ft-^J2 
6) ; 2n\<r>mi*^-\'y*<r)0 . 202g(lmmi 
1). c i s - ( ± ) - 2 . 8 - l/**H\>- 2,3, 
4, 4 a, 5, 9 b-^-^t Ko- 1 H-f'J F 

C4 . 3- b •) 4vy-)v (um omtmrnzo . 2 

3 g ( 0 . 1 5 ml ; 1 . 1 nunol ) F U 7Mui 

U *T*feV\ ^LTS£#>1\ 0.237g (90%), 
m.p. 162-164 °C MMM ; % ; C74.87 ; H7.31 ; N12. 
35 . C 15 H, 7 F 3 N 2 0 . imm : % ; 060.38 ; H5.75 ; N 
9.39, PMR X^? WWCDCI3, ppm, 8) : 1.60-2.56(4 
H, m, 3-CH 2> 4-CH 2 ) ; 2.32 RXS 2.38(6H, 2s, 2-R 
V 8-CH3) ; 2.75(1H, m, 9b-H) ; 3.46(2H, m. 1-CH 2 ) 
; 4.56 (1H, m, 4a-H) ; 7.06(1H, d, 7-H, J=5Hz) ; 
7.12(1H, s, 9H), 7.93QH, d, 6-H J=5Hz) . 

[0101] mmm 1 e 

cis- (±) -2,8 (2-7'o ; E 
^/-fyl-) - 2. 3, 4, 4a, 5, 9b-A.^tt 
Ho- 1 H - tU F C 4 , 3 - b ) -f > F-/HS&JS 
(-ft^«02 7) 

2ml«0JI-ft;^^y4itf0 0.202g ( lmmol) <Oc i s - 
(±) - 2, 8-^f-/U-2, 3, 4, 4a, 5. 9 
b-MftKo-lH-tiJ F C4. 3-bM^F 
-)V<7) (Jgg) <7)«ff^§St0. 24g(l. lmol)0 

40.37 g (95%). m.p. 190-192 "C. HUffl. % : C56. 
72 ; H5.41; N 6.55 . C 20 H 21 BrN 2 O • HC1 . ft^HB : 
% : C57.13 ; H5.28 ; N 6.67 . $gg<7)PMR Y)V 

(CDCI3, ppm, £) : 2.8-3. 2(4H, m, 3-CH 2 4~CH 2 ) ; 
2.28(6H, 2s, 2- &tf 8-CH 3 ) ; 4.00S.y r 5.60(4H, 2m, 

MH 2 , 4a-H 9b-H) ; 6.7-7.8(7H. m, C^) . I^ti 

c i s - (±) -2. 8 -VX1~)l>-<5- 

3, 4, 4 a 5, 9 b -^3fiJ-b F 
D-lH-t'JH (4, 3-b) (-ft; 
^?28) :1R^93%. m. p. 24 1-243*C. 
cis- ( ± ) - 2 , 8 -Vt^-iV- 5 - ( 3 , 4 . 5 
-by^F^i^VVMrt-) - 2, 3. 4. 4a5. 9 
b-\^ttKo-lH-ty F C4. 3-bM^K 
-/Mgggig Ut&m2 9 ) 



to 1 02) mmi 7 

cis- (±) -2, 8 (2-7Dt 
roe^-;H -2, 3, 4, 4a, 5. 9b-^t 
tKo-lH-ey F C4, 3-b) A VF-JUfflK* 
(■ft^33 0) 

5 0mlc7)ii7kO'-lf>'4 I C06. 4g (3 2mmol) <T>c i 
s- (±) -2. 8-^^-2. 3, 4 . 4 a, 

5, 9b-^tbKD-lH-eyH(4, 3-b) 

-r v y~)v mm) commmz o-ckt 7 . 8 smi 

(4 6miDol) <02-7D^7oe^z/^D ij H^ST 
15I3I8L &Bt£ (30) WttSttriS^-S. © 
*13.1g (88%), m.p. 150 "C. (ttM) . 
&a>U K8^hy?.&Ttt£ttfc:U x-x^-Cttai 
U l^S?-)- H y Af^t. M^XA'^i/-y 3 y 

m.p. 134*C ; H3SHI ; % : C57.24 ; 
H6.38 ; N 7.98 . C 16 H 21 BrN 2 0 . H^Lfi : % : C57.13 
; H6.30 ; N 8.33 . *gg?i§<0PMR FA- (DMSO-d 

6 . PPm, $) : 1. 56RX/2. 30(2H, 2m, 4-CH 2 ) ; 1.58(3 
H, d, CH 3 C, J=7Hz) ; 2.32(3H, s, 8-CH 3 ) ; 2.80 R 
(3H, s, 2-CH 2 ) ; 3.05 S.1^3.20 (3H, 2m. 1-H £.1X3- 
CH 3 ) ; 3.85 (1H, m,l-H' ) ; 4.27(1H, m, 96-H) ; 4. 
84(1H, m, 4a-H);5.24(lH, m, CHCH 3 ) ; 7.12(1H, d. 7 
-H, J=8Hz) ; 7.43 (1H. s, 9-H) ; 7.90 (1H. s, 6-H, 

J=8Hz) ; 9.38(1H, s, NH) . |5j t X 0 tZt3TifiWm% 
flh : 

cis- ( ±) -2, 8 -y7f^-5-7oD7-l:f 
tV-2, 3, 4, 4 a 5, 9 b -^^r b Ft?- 1 H - 
tryh*C4. 3-b J 4 ^K-^tfOHB «t-^a3 1 ) 
IR*9 0%, m. p. 19 5-20 5'C ( TjUzi—jUJ: 
0) . 

c i s - (±) -2, 8 -S^f\^-5- C ( E ) — 2 
-7*7y-f;WD -2, 3. 4, 4a5, 9 b -^dr^b 
b'n-lH-t'J F (4, 3-b)^HK^ 
32) 

IR^6 2%, m. p. 113-1 14'C. 

[0103] mmm 1 8 

cis- (+) -2, 8 b^S/T-fe 
f-/U-2. 3, 4, 4a, 5, 9b-^fbKn-l 
H-b-yF C4, 3-bD A ^F-/MS|gJg (-fb^J3 
3) 

1 0ml<7)pt^y-;P4iO0. lg (4. 3mmol) cr>-fV 
y <>J*(7>MWm&t l Z0 . 6 3 g ( 2ramol) OJgi9i3 1 

znnt. acv^-ci^raassu, -eLT^-r. ^-(b^F 

LT 2mlGr>7)<RXS 1 Oml^VHf/PtriDi. S . ^T«® $r 
t L^x^y-;P2rjDi.TpH= 1 1 1. l?T'X/^b 



(31) 



tffif9-216882 



% : C61.56 ; H7.60 ; N 8.95 . C, 6 H 2i N 2 0j • HC1 . fj- 
MM : % : C61.19 ; H7.47 ; N 9.03 . iggtf)PMR XI 
(CDC1 3 , ppm. 8): 1.80(2H, b, 4-CH 2 ) ;2.13 
&tf2.20(6H, 2s, 2-16and 8CH 3 ) ; 2.32(3H. s, 0CH 3 ) 

; 2.60-3. 10(5H. m, 3-CH 2 1-CH 2 . 9b-H) ; 3.34 (2H. 

in. CH z 0) ; 3.70(1H, m. 4a-H) ; 6.50 (1H d, 7-H, J 
=8Hz) ; 6.74 (1H, d, 6-H, J=8Hz) ; 6.8K1H, s, 9- 
H). 

[01 04] mmmi 9 

c i s - (±) - 2. 8 -^f;l/-5-N-tO'Jy 
y7tf^-2, 3, 4, 4 a, 5. 9b-MftK 
o-l H-tTU H C4, 3-b) A ^K-s!'Hb£4h3 
4 ) 

1 0\a\<r>O*£><F>t£<7)0 . 9 3 g (3mmol) 07iK 
3 1 li^fD y ifyi Mi. . * LX Z Oil 

-^^5^3lcS-rS. toy^yig&iafciFfliU *p 
&£Jt£TX/\Mf u—> 3 > U ^-c7>^agE£^U->rt> 
^Sfcy^L$-££ . iRM0.65g (69%), m. P . 108-110 
°C. UMI; % : C72.9 ; H8.53 ; N13.35. c 19 h 2V n30 

. ft-mffi; % : C72.79 ; H8.69 ; N13-41 . PMR XI 
^H/MCDjCN, ppm, d) : 1.35S.l>*2.00(2H. 2m, -4-CH 
2 ) ;1.74(4H, m, (CH 2 ) 2 ) ; 2. 18&tf2 25(6H, 2s, 2- 
RlS8-G\ 3 ) ; 2.58 (4H, m,(CH 2 ) 2 N) ; 3.20-3.57 (5 
H. m,l-25.t)f3-CH 2 , 9b-H) ; 4.48 (1H, m, 4a-H); 6.95 
(1H, d, 70H, J=8Hz) ; 7.08(1H. S, 9-H) ; 7.84(1H, 
d 6-H, J=8Hz) 

c i s - (±) -2, 8 

y7tf/l/-2, 3. 4. 4 a 5, 9b-^fbKD 
-lH-f»JKC4. 3-bD -f fK-/M-fc£%3 
5) 

»tPP3 8%, m. P . 1 5 0-1 5 2*C Cs^rD-Vj; 
0) . 

c i s - (±> - 2, 8 -i?X+Ar-5- (2-N-C 
^'Jy77nt^/H - 2, 3. 4. 4a5, 9b- 
MtfcKD-lH-t'JH [4, 3-b) 4 ^H-/W 
(-fC-^13 6) 

iR3H4%. m. p. 144-1451C. (x— tjUX 
9) . 

c i s- (±) -2. 8 -iS*+)l>-5- (2-N-^ 
;P*yy7"Dt:3f— yP) -2. 3, 4. 4a5, 9b- 
Ha- 1 H-try H C4. 3-bW>-H-/P 

W&6 3%. m. p. 2 3 0-C. (X-f^iO:* 
») . 

[0 1 0 6] HSfe-0lJ2O 

c i s - (±) - 2. 8 (4-yfvW 
-l-t'Ji'77-fef;l/-2, 3, 4, 4a, 5, 9b 
-"^■frt Fo- lH-tfU F C4, 3~bM>-F- 



Jfif LJt3mK7)4-^^;Ut'J^*>'tO. 315g (1 
mmol) <0i£B?ig3 1 £2ni;i. * LTfltff £ 6 0-8 O'C 

U ZhXI&gZmth. lRS0.29g (79%). m.p. 23 
4-236 *e ; mmm : % : C67.92 ; H6.90; Nil. 12 . PMR 

X*<? H^KDMSO-dg , ppm. S) : 1.64(2H. m. 4-CH 2 ) 

; 2.30&T/2.62 (6H, 2s, 2-RX/&-Oi 3 ) ; 2.83(3H. 
s. 4' -CH 3 ) ; 3.00-3. 87(4H, m,l- &l/3-CH 2 ) ; 4.24 

(1H, m, 9b-H) ; 4.90 (1H, m, 4a-H) ; 6.05 #1X6.1 
1(2H, 2d, CH 2 C0, J=15Hz) ; 7.08 (1H, d, 7-H, J=8H 
z), 7.38 (1H, s, 9-H );7.70 (1H. d, 6-H . J=8Hz) ; 

8.06(2H, d.3' - Rlf 5' -H, J=7Hz) ; 9.00 (2H. d, 
T -&XS 6' -H, J=7Hz). ±mcO^MtZft\,K MTtf 
WStZtli : 

cis-(±)-2, 8 -isX-f-jlr-5- ( 1-f Vi? 
-7tT J t1~)V-2, 3, 4, 4 a 5. 9b-MfhH 
o- 1 H- try H C4 , 3-b)>fy Y-)V7 u V H 
(41:^3 9) 

JR$80%, m. P . 280"C (x?y-;pj; 0 ; # 
M) . 

c i s - ( + ) - 2, 8 ( (2-4- 

1 -try^'x^Arnt'x^-2. 3, 4, 4 

a 5, 9b-Mtth'D-lH-t'J H C4, 3- 

b) yK-/^DS H (€^1)4 0) 

IR^70%, m. P . 2 18-220'C. (x^y-^ 

iO) . 

[0107] 93fc0f 2 1 

cis - (±) - 2, 8 - >\X?-rt'- 5 - ( 3 
df^raf^-x/P) - 2, 3, 4, 4a. 5, 9b — x 
=Sr-9"t Ho- 1 H-b*y H C4, 3-bDW>-F-A- 
(^b-a^)4 1 ) 

5ml<7>X— f7l<4><7)0 . 2 02g (2mmol) (7)2, 8- 
^yf-/U-2, 3, 4, 4a. 5, 9b-MttFn 

-iH-eync4. 3-b) << vY-)vmm om. 

n®$slZ0 . 1 1 g ( 1 . lmmol ) /\>m*M 

*t&. X-*S->l'frt>m%i£hfkZ J <t&. (Ri 0.242g 
(80%). m.p. 156-159 °C ; HSJffi ; % : C67.22 ; H7. 
70 ; N9.33. C 17 H 22 N 2 03. §mm ; % : C67.51 ; H7.34 
; N9.27. PMR X*<9 HyKDSMO-de, ppm, 5) : 1.30S. 
tf2.00(2H. 2m, 4-CH 2 ) ; 2.18^2.27 (6H, 2s, 2-R 
V8-CH3) ; 2.44(4H. m, COCH 2 CH 2 CO) ; 2.80(1H. m, 1 
-H); 3.4K4H, m. 1' -H,9b-HSW-CH 2 ) ;4.45(1H, m, 
4a-H) ; 6.95 (1H, d, 7-H, J=8Hz) ; 7.08 (lH.s, 9- 
H) ; 7.83 (1H, d, 6-H. J=8Hz) „ 

[o 1 08] mmm2 2 

cis - (±) -2, 8 -J<f7P-5- C2- ( 6-y 
f-71—try V>\>) X^D -2, 3. 4, 4 a. 5. 9 
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-/V-Hig&ia Ot&b4 2 ) 

1 Oml^hU^DJfoSKifcOO. 9g (2mmol) <02 
-^^-5-C2 (6->f-/l'-3-ey^) if 
40 -2, 3. 4 , 5, -f h5t HO- 1 H-t'J K 
C4. 3-b] 4 yK-;W:XJf^7i- b ( 1 2 O'C 
Stg&m) <D®mztmL%tft>0. 6 5 g ( 1 Ommo 

& . 1 OiimolOX-f-^l^mcT)*®^ h U •> A?§ 
X-x/WSfclXOaJU *<I±Jf£5ml<7)X- 

3S*ia^)T^3-;Hc^L. -etTSSTK<^T'X 

JKfi0.52g (65%), m.p. 234-236 "C ; HSJfi ; % : C5 
8.10 ; H6.53 ; N10.05 . C 10 H 25 N 3 • HC1 . SWtt. : 
% : C57.81 ; H6.80; N10.12. it*tfDPMR J*^.? hMC 
DC1 3 , ppm, tf) :1.76(2H, m, 4-CH 2 ) ; 2.10St<2.41 
(6H, 2s, 2-CH3 Rtf 6' -CH 3 ); 2.58-2.77 (4H, t+m, 
/3- #.tf3-CH 2 ,J=7Hz) ; 3.00-3.30 (5H, m, a- &ttt- 
CH 2 , 9b-H) ; 3-48(lH, m, 4a-H) ; 6.40 (1H, d, 6-H, 



J=7Hz) ; 6.64 (Id, s. 9-H, J=7Hz) ; 6.88-7.06(3H, 
d, 7-,8- RV 5' -H) : 7.3H1H, dd, 4' -H, J,=9H 
z, J 2 =3Hz) ; 8-29 (1H, d, 2' -H. J=8Hz>. 

[o 1 09] mm23 

cis-(±)-2, 2.8-h Up<^-;U- 5 -fuVrt 
=£4)V-2, 3, 4, 4a, 5, 9b-^ftKo- 
1 H-t'J H C4, 3-b) -fyK'J^Aa-y'H Ut 

2mleor-fe r-xMJA-^OO. 14g(0. 57mmol) 
<WC&fa2 OCOmmiZO. lml (0. 1 5ramol) <D3>> 

0.21g (95%), m.p. 274-276 *C. Hfflfif ; % : C49.80 
; H5.33 ; N10.45 . C 15 H 22 IN 3 0. ff-glS ; % : C49.63 
; H5.39 ; N10.22 . PMR XI? WMDMSO-dg, PP m, 
d) : 1. 76RX/2. 32(1H, 2m, 4-CH 2 ) ; 2.23(3H, s. 8- 
CH 2 ) ; 2.92 &t/3.20 (6H. 2s, N + (CH3) 2 ) ; 3.35(2 
H.m, 1-CH 2 ) ; 3.71, 3. 82&tf4. 10(3H, 3m, 3-CH 2 , 9b 
-H); 4.46(1H, m, 4a-H) ; 6.54 (2H, s, NH 2 ) ; 7.00 
(1H, d, 7-H, J=8Hz) ; 7.22(1H, s, 9-H) ; 7.70(1H, 
d-6H, J-8Hz)„ 

[01103 ^jRLfcsc 1 cwt&mzm 1 hzmm-h . 

[01113 



HC8 5 3 



5tI<7)2-^f-/l^-5, 8-S&fc2 
Y C 4 , 3 - b 3 4 y H— ( 1 - 9 ) 
. 3, 4, 4 a 5. 9b-MftKa 
;K20-43) . 




[CH 2 R J X'] n 



3. 4, 5-f h7t Fa- 1 Ht'J 
•e<0sBO8HB (10-19) RXf- 2 
-lH-f»JHC4, 3-b)-f>-h'- 

[01123 



No. 



Com. 


Ri 


R* 


R 3 -CH 2 - 


X 


Q* 


1 


Me 2 CH- 


H 






HC1 


2 


Me 


2,4-Me 2 C 6 H3-CH 2 - 






HC1 


3 


Me 


Et 2 N-(CH 2 ) 2 - 






2HC1 


4 


Me 


(CH 2 ) 6 N-(CH 2 ) 2 - 






2HC1 


5 


Me 


(CH 2 ) 6 N-(CH 2 ) 2 - 






2HC1 


6 


Me 


(PhCH 2 ) 2 N-(CH 2 ) 2 - 






2HC1 


7 


Me 


NC-(CH 2 ) 2 - 








8 


Me 


H0CO-(CH 2 ) 2 - 






HC1 


9 


Me 


EtOCO-(CH 2 ) 2 - 






HC1 


10 


Me 


H 


CeH4(CO) 2 N- 


Br 
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1 1 
11 


LI 

ri 


r Ma_^_«,r /CIS \ 

o-Me-3-py - {ui z ) 2 - 


Me 


I 




lz 


o 
rl 


1, b-Me 2 -3~ry -(CH 2 / 2 - 
v i ; 


Me 


I 




13 


Me 


1, 6-Me 2 -3-Py + -(CH 2 ) 2 - 
v i ; 


Me 


I 




1 A 

14 


u 
hi 


b-Me-3-py-(CH 2 ) 2 - 


4 n c if rnrn 

4-BrC6 H 4 C0CH 2 - 


Br 




It) 


Me 


b-Me-3-py- ( CH 2 ) 2 - 


T-»i men 

Ph-C0CH 2 - 


Br 




lb 


we 


Mr* fru \ 

wt-(Ui 2 ; 2 - 


Me 


T 
I 




1 f 


Me 


btUtU- (LH 2 ) 2 - 


Me 


I 




1 D 

lo 


Me 


D-Me-z- lMe 2 N- (UH 2 ; 2 J ~ 
indolyl-3-CH 2 - 


Me 


T 
I 




19 


Me 


li kill /""/-k 

MeNH-CO- 


Me 


I 






Me 


H 2 N-CU- 








21 


Me 


H 2 N-CS- 








22 


Me 


numti cc 

PniNH-CS- 








23 


Me 


c-C 6 Hj 1 NH-CS- 








24 


Me 


n kin rri 

n-BuNH-CO- 








25 


Me 


PnNH-CO- 








26 


Me 


CF 3 -CO- 








27 


Me 


2-BrCe H4 -CO- 






HCI 


28 


Me 


2-MeC 6 H 4 -00- 






HC1 


29 


Me 


3,4,5- (MeO) 3 Cg H 2 -CO- 






HCI 


30 


Me 


Be-CH(Me) -C0- 






HCI 


31 


Me 


C1CH 2 -C0- 


— 




HCI 


32 


Me 


\b) -Me-LH=CH-L0- 








33 


Me 


Me0CH 2 -C0- 


— 




HCI 


34 


Me 


(CH 2 ) 4 N-CH 2 -CO- 








35 


Me 


0 (CH 2 CH 2 ) 2 N-CH 2 C0- 








36 


Me 


(CH 2 ) 5 N-CH(Me)-C0- 


- 


— 


- 


37 


Me 


0 (CH 2 CH 2 ) 2 NCH (Me)- 
CH 2 CO- 








38 


Me 


4~Me-l-Py + -CH 2 -00- 

(cr ) 








39 


Me 


1-Py ♦ -CH 2 -C0- (CI" ) 








40 




4-Me 2 -l-Py ♦ -CH(Me)CO- 
(Br- ) 








41 


Me 


HOCO-(CH 2 ) 2 -CO- 








42 




6-Me-Py-3-(CH 2 ) 2 - 






3HC1 


43 


Me 


H 2 N-CD- 


Me 


I 





• -2 0j&>£>4 3£T'<7)c i s- (±) -2, 3, 4, 
4 a, 5, 9b-^-9"fc h'Q- 1 H-t^U K C4 . 3 

-to 4vy-)v 

[ft8 6 ] 



[oii3] *&Bfttzffiz>& i cofo^iimzLfcm 
[oii4] 



<r>4 ottmzm&mftmfiLfz. z<?rtt-&®>i*o . 2mi 

tO. ljug<7)fflfit;tJV>-C14^ lco^itCTffiWL 
fc. V-f ^Q^U>-^#t<7)fSAai$li2. 5mmfcL^. 

Lfc. t©m. i'J^$:2%<73Novocain?i?g CV.V.Grigorye 
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Med. , 1 989, No. 9. pp. 299-30 

2) x-umttc. wmnsh^tcxk. ^x^m^-xam 
[oii5] msmwrnt lx. 

[0116] &^«fflfi£6~8EOi!ife£^T-fix:3 

C0117] 4t-£%i<?>imi±ED i9 mb LxmmL ( 5 

MteLitchfild and Wilcoxon CLitchfild J.T., Wilcox 
on F.J., J. Phamacol. Exp. Ther.-1949, v.%, pp.99 
-1143 ^^WBLTirfiLrt:. 

m 



[0 1 18] m&m%:Z$i2lzfF;LK. wmwmtL 

x. 2-y*s-5-***tmm(AP5)i>m§LL 

fc. dfl{4NMDA-b-fe7'^-fet5iH^i: LTSl^fl 
-5 CEvans Brit J. Pharmacol., 1982. v75, p.65 

) . B9lSx-^-S-a2ttJV^Ti>^-ri.. 

[0119] *2CStf-^-*^ > ^S&BJHC&SsS 
1 <Oft-£1^+9-~46ing/kg<7)E D 6) «»fcUtlK 

mftmtizm-Ktfi- nmd ays&^u s^«a 
a,, mm. aw*#awr mcoakwiz&v&mm 

Izt^X^mZitOt-tZ. 

2 

jw^m-immfccoiK- n m d avs© 



-fk^No ED 50 (n.g/kg) -fti^No ED 50 (rag/kg) 



1 


30 + 5 


2 


3 5 ±7 


5 


3 6 ±4 


6 


4 2 ± 5 


7 


4 6 ±6 


8 


2 9 ±4 


11 


1 1 ±2 


12 


3 2±4 


13 


1 4±2 


14 


1 3±3 


15 


9±2 


16 


4 2±5 


17 


1 3±2 


18 


1 4±2 


19 


33+4 


20* 


4±6 


22 


29±5 


23 


2 3±5 



24 


1 7±3 


2 5 


23±2 


2 6 


45 + 6 


2 7 


32±5 


28 


27±4 


2 9 


1 8±2 


3 0 


24±4 


3 1 


1 6±4 


3 2 


4 1 ±4 


3 3 


35 + 0 


34 


23±2 


3 5 


38±4 


38 


42 + 5 


3 9 


30 + 5 


4 0 


29±5 


4 1 


4 5± 1 0 


4 3 


36 + 4 



ap5 (mm&) i9o+i 



« - 2 0~4 3-cis-<±)-2, 3, 4, 4a, 5. 9b -'v^b H 

o- lH-try h' C4, 3 - b D -O- H-;K 



[0120] m&m&cofrfe 

^<0SS*ttSr«s*2 2-2 6 gCOtt^V-f r-^r> 
(+14Bi:L^. LD 50 JStrCtf>«tt5rLitctfild and 



Wilcoxon CLitchfild J.T. , Wilcoxon F.J. , J. Pharma 
col. Exp. Ther-1949. v. 96. PP.99-114D C0^(Cfi!-D 

xm&vtz. 

[0121] mmtisimte.<r>mzm.3izjKt. 



m 3 
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-fb^ifeNo. LD 50 .mg/kg 



8 


150 


1 1 


80 


1 5 


7 5 


1 A 
J. D 


1 n r 


2 1 


150 


22 


6 50 


28 


4 5 


29 


115 


30 


800 


3 1 


3 50 


38 


70 


A P 5 


1100 



[0122] ff~y*3sm<mskb lt . s3SML£8jtf>L 

D 50 <44 5-8 0 Omg/kgT'$>S^i:^«Ei$fl.fv:. -ft: 
J*tf>*tttf>ktf>i:i8Jg3*i3*. -Jg^^^^mttft 

^—^—COMit (D.N.Plutitsky -Knim. Pharm. Z 
h., 1986, No. 10, pp. 1209-1213) fittM Lfc4b£ft«>l3 

[0123] *»BBwacwiLSii*«S^*^XAtc^ 

[oi24] $sttj£# (st i (Mt-smxiizowmmtj 
izff®zi\&&) commuz <cr>mm. miasma* 

[oi 25] MMitLx. *arr*£jfl»iiB3 9i 
-2oomgtn. ^mmmm. mini bmjo i 

£ffla$i±l Bl 0— 200mg, »iL<lil 5—1 5 
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1. Ti t [e of Invent ion 

HYDROGENATED PVRI DO[ 4 , 3-b} INDOLES DERIVATIVES, 
A PROCESS FOR PREPARING THEREOF, A PHARMACEUTICAL COMPOSITION 

AND A METHOD OF TREATMENT 

2. Detailed Explanation of lite Invent ion 

FIELD OF THE INVENTION 

The present invention relates to novel hydrogenated 
pyrido[ 4 , 3-t>] indoles derivatives vhich possess the 
pharmacological activity. In particular, the present 
invention relates to substituted tetra- and 

hexahydropyrido[4, 3-bJindoles and pharmaceutical^ acceptable 
salts thereof, to processes for preparing thereof, to 
pharmaceutical compositions comprising said compounds, and to 
a method of treatment of various diseases, neurodegenerative 
among those, for example, Alzheimer's disease (AD), vhich are 
based on the influence to NMDA-receptors, and, as a result, 
on regulation of glutamatergic neuromediator system activity. 

BACKGROUND OF THE INVENTION 

NM DA -receptor s represent a subdivision of glutamate 
receptors in central and peripheralnervous systems, the most 
specific antagonist for which being N-roe thyl- D-aspartate 
(NUDA) . in the form of a reeeptor-ionophoric complex, NMDA- 
receptors are linked with calcium-transporting canals of 

I 
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neuronal membranes, the latter determining their role in 
pathogenesis of such neurologic disorders as hypoxiaischeraia, 
hypoglycemia, spastic states, brain injuries, and chronic 
neurodegenerative diseases as well (among those AD, 
Huntington's chorea, lathurisro, amyotrophic lateral 
sclerosis) [J. v. McDonald, H.V. Johnston - Brain Res. Rev., 
1990, v. 15, pp. 41-70 <and references cited therein)}. The 
possibility or regulation oX endocellular calcium pool 
determines the great pharmacological importance oJT NMDA- 
receptors' specific antagonists. At present a number or NMDA 
antagonists is suggested as antidepressants {J. Maj, V. 
Klicnek, Z. Rogoz, G. Skuza - Pol. J. Pharmacol., 1993, v. 45, 
pp. 549-593; R. Trullas, P. Skolnic - Eur. 0. Pharmacol./ 
1990, v. 185, No. 1, pp. 1-10] , anxiolytics [R.V. Dunn, R. 
Corbet, L. L. Martin, J.F. Payack, L. Laws-Ricker, C.A. 
Wilmot, D.K. Rush, J.F. Cornreldt, S. Fielding - Prog. Clin. 
Biol. Res., 1990, v. 361, (Curr. Future Trends Anticonvulsant 
Anxiety, Stroke Ther. ) , pp. 495-512}, anticonvulsive 
preparations (O.M. Fcrkany, V.J. KrezotarsXi - Prog. Clin. 
Biol. Res., 1990, v. 361, (Curr. Future Trends Anticonvulsant 
Anxiety, Stroke Ther.), pp. 525-541; W.J. Schmidt, B. Zadow, 
8.D. Kretschmer ~ Aminoacids, 1991, v. 1, No. 2, pp. 225- 
237], and neuroprotection (S. Fielding, J. Vilker, J.C. 
Chernack, V. Ramizer, C.A. wilmot, M.L- Cornreldt, K.A. 
Rudolphi, b. L. Martin, J.F. Payck, D.K. Rush - Prog. Clin. 
Biol. Res., 1990, v. 361, pp. 495-512 (Curr. Future Trends 



2 



(40) 



16882 



Anticonvulsant Anxiety, stroke Ther.); T.Nakao, A. Nishiyama, 

Tanaka, Y. Horimoto, s. Takehara - Pat. Jap. 04,257,589 
[92,257,589] (C07D 495/14) oX February 12th, 3991], 

It is known that a great number or neurotic diseases 
(such as AD, Huntington's chorea, amyotrophic lateral 
sclerosis, and brain ischemia) is related vi th 
excitatotoxicaction or neuromediator excitatory amino acids 
<EAA) - glutamate and aspartate (Excitatory Amino Acids and 
Drug Research, ED. By M.R. Szewczalc N.J. Krib, Alan R. Liss, 
Inc., New York, 1989, p. 380; The NM DA Receptor, EDS. Wat kins 
4 Collngridge c, 1989, 1RL Press). la accordance with said 
mechanism, the hyper exci tation or neurons alter long- terra 
activation of their NMDA-receptors by glutamate leads to 
excessive transport oX calcium ions into a cell, the latter 
initiating a number or pathologic metabolic processes which 
finally cause destruction of nervous cells (D.W. Choi, 
Neurone, 1988, v. 1, pp. 623-534). 

In particular, in the case or AD, the large-scale 
destruction of neurons is supposed to take place as Xollows. 
The neurotoxic ractor which causes neurodegenerative 
processes in neurons is endogenic oligopeptide p-aniyloid, 
which is comprised in neurotic patches liberally placed on 
the brain stirXace of patients sick with AD (A.T. Preili - 0. 
Neurochem., 1988 , v. 51, p, 64$; Y.V, Yanker - Science, 1990, 
v. 250, p. 279). According to the recent investigations, p- 
amyloid substantially increases the glutamate ezcitotoxic 
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action which is realized via the NHDA-receptors system <Koh 
• t al., Brain 1990, v. 533, p. 315; Mattson ot al,, 0. 

Neuroschi., 1592, v. 12, p. 376). As a result of the 
aforesaid, the concentrations or qlutamate mediator which ace 
non-toxic under normal conditions, become, under conditions 
o/ evoking p-amyLoidose, toxic for neurons, and thus cause 
their destruction. 

Thus, the search or elective brain NKDA-receptors 
antagonists which are capable or preventing the realization 
or neurotoxic action or p-amyloid, is considered to be an 
original and advanced approach to creation of neuroprote ctors 
possessing a broad action spectrum. 

SUMMARY OF THE INVENTION 

As a result or the performed investigations directed to 
the search or novel compounds possessing anti-NMDA activity, 
the Inventors have round a great group or tetra- and 
hexahydro~lH-pyrido(4,3-bJindole derivatives which exhibit 
the above-indicated type of activity. 

The present invention relates to novel 2-methyl-5, 8- 
substituted 2,3,4,5-tetra- and 2, 3, 4 , 4a, 5, 9b-hexahydro- 1H- 
pyrido[4,3-b)indoles, quaternary derivatives thereof having 
the quaterinsed nitrogen atom at the position 2, and to 
pharmacologically acceptable acid salts thereof described in 
details below, these representing one of the invention's 
aspects. 
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Another aspect of the invention is a process for 
preparing said compounds. 

Further aspect of the invention is a method of treating 
diseases, which comprises of* the administration to a patient 
an effective amount of a compound of formula I or a 
pharmaceutical^ acceptable salt thereof. In particular, the 
invention is directed to a treatment of diseases which 
pathogenesis is related to disorders in glutamatergic . 
mediator system, such as a chronic neurodegenerative diseases 
(among those AD, Huntington's chorea), brain ischemia, 
epilepsy, schizophrenia, and some of critical states 
(including angiospasm, cerebral injury, paralysis) . 

More further aspect of the invention is a pharmaceutical 
composition which includes therapeutically effective amount 
of a compound according to the invention and therapeutically 
acceptable inert auxiliary agents, such as carriers, fillers, 
etc. 

DETAILED DESCRIPTION OF THE INVENTION 

The object of the present invention is novel 2-tnetnyl- 
5,8-substituted 2, 3, 4 , 5-tetra- and 2, 3, A , 4a, 5, 9b-hexahydro-H- 
pyrido" 4 , 3-b) indolesand and quaternary salts thereof (with 
the quaterinsed nitrogen atom at the position 2) having a 
general formula (I): 
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( + LCH. 
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wherein: 

the doted lino and accompanying continuous line ( > 

represent an ordinary or a double bond; 
R 1 is H or lover al kyl; 

R a is 2- (2- (N-mothyl-M-R J - me thylaroino) ethyl) -5-R 1 - 
indolyl-3-methyl group wherein R 1 is as defined above, and R 3 
is defined below, or a group of the general formula: 

-fC4— tCH^— fCH^-Y 
Z Alk 

wherein: 

r is selected from a group consisting of: H, halogen, 
cycloalkyl, ethenyl optionally mono-, di - or tri -substi tuted 
with lover al kyl, mono-substituted aryl or COOR 4 (vherein R 4 
is H, alkyj, aralkyl, aryl (optionally mo-no-, di- or tri- 
substituted with substituent A defined below)); a group OR 4 
(vherein R« is as defined above); alkylsulf ony 1 ; 
arylsulfonyl; 3 gr0 up NR 5 R 6 vherein R 5 and R< may be the same 
or different and each independently is If; alkyl; cycioalkyl; 
aralkyl, aryl (optionally substituted with one, two or three 
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substituted defined below); 2-, 3-, or 4-pyridyl; 

alfcylsulfonyl; arylsulf onyl; or one or substituents R s or R a 
may represent COR 7 (wherein ft 7 is: H, alkyl, al koxy, 

cycloalkyl, aralkyl, aryl optionally mono-, di- or tri- 
substituted with aubstituent A defined below, 2-, 3-, or 4- 
pyridyl; or R 5 and R 6 taken together represent a group of the 
general formula : 

-<CH 2 ) 2 -W- (CH 2 ) 2 -, 
(wherein V i 3 -o-, -(CH,)q- (where q =* 0, 3 ox 2); or 

R*-(C) C -N< 

II 

V 

(wherein R 8 is H, alfcyl, aryl optionally mono-, di- or tri- 
substituted with a substituent A defined below; v is H 2 or O; 
r = 0 or 1)J; or R 5 or R 6 taken together with the nitrogen 
atom to which they are attached form an N-phthalimido group 
optionally mono-, di- f tri- or tetra -substituted with a 
substituent A defined below; COR 9 (wherein R 9 is H, alKy!-, 
aralfcyl, aryl optionally mono-, di- or tri -substi tuted with a 
substituents A defined below; OH, an allcoxy group, NR S R S 
group defined above except for the optionally substituted N- 
phthalirnido group, 2-, 3-, or <-pyridyl) ; CN; dial* (wherein 
Hal is chloro, fluoro or bromoj ; aryl (optionally mono-, di- 
or tri-substituted with substituents A defined below); 2-, 3- 

or 4-pyridyl (optionally mono-, or di-subs tituted with 
lower alfcyl) and the re 3 pective quaternary salts of 1-R 3 CH,- 
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pyridinium-2, -3 or -4 (where R* is defined below; trialkyl 
ammonium; cycloalkyl ammonium; N-azinium and N-azolium; 

Z is O, S or H 2 ; 

k is 0 or an integer 1 to 4; 

1, m and n are independently 0 or 1 ; 
while: 

1) Y may have any of the indicated meanings only when k+nu:2, 
and 1=0; 

2) when k - 1 - m - 0 then Y is not halogen, CHal 3 , OR 4 , NR 5 R 6 , 
aryl, trialkyl ammonium, cycloalkyl ammonium, N-azinium or 
N-azolium; 

3) vhen k - 1 and 1 « m « O, then Y is not halogen, trialkyl 
ammonium, cycloalkyl ammonium, N-azinium or N-azolium; 

4) when k = 1 « 0, m « 1 and Z is O, then Y is other than 
halogen, OH r CN, alkylsulf onyl , arylsulf onyl, trialkyl 
ammonium, cycloalkyl ammonium, N-azinium or N-azolium; 

5) when k - 1 - 0, m = 1 and Z is S, then Y is only NR 5 R 6 
group wherein R* is hydrogen; 

6) when 1=0, then 2 is other than K 2 ; 

7) vhen k « o and 1 - m - 1, then Z is other than S; 

R 3 is a group -<Of 2 )| L -Y' (wherein Y* is as defined above for 
Y, and k is as defined above); 
while : 

when K - 0, then Y' is other than halogen, a group NR 5 R 6 , 
trialkyl ammonium, cycloalkyl ammonium, N-azinium or N- 
azolium; 
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X* is an anion of a pharmacologically acceptable acid; and 
subs ti cue nts A are selected independently from the .following 
group: halogen, lover alkyl, a lower alfcoxy group, UO t , CN, 
COR* (wherein R ? is as defined above except for pyridyl 
derivatives), CFj, NR 5 R ff (wherein R 5 and R 6 are as defined 
above) ; 

provided that 

•j if is a double bond and n - 0, when R 1 is methyl, R 1 

is other than H # methyl, benzyl, 2-pyridylmethyl, 2-< v ~- 
me thyl-3-pyridyl) ethyl, 2- < 4 -pyridyl) ethyl, 2-(N,N- 
dime thylamino) ethyl, or 3- (N, N-dimethylamino) propyl; and 
when R 1 is H, then R 7 is (except for the stated above) 
other than n-butyl, cyclohexyl, 4-chlorobenzyl, 2- 
phenylethyl, 2- and 3-pyridyl, 1- (2-pyridyl) ethyl , 2- (2- 
pyridyl) ethyl, 1 - (3-pyridyl) ethyl, 1- (6~me thyl-3-pyridyl) 
ethyl, diethyl ami nocarbonyl, hydroxym ethyl, 2-roethyl-3- 
(N, N-dimethylamino) propyl, and than a group of the general 
formula R 10 0- <CH,),- (wherein R 10 is C,-C« alkyl, cyclohexyl 
or phenyl); and than a group of the general formula R 3 R*N- 
(CHa)p- luherein p^2 and R 5 and R 6 each is ethyl, or R s and R* 
taken together represent tetra- or pen tame thyiene; or p=3 
and R s and R* taken together represent a group - 
(CH 2 ) 7 W (CHj) *- (wherein V is -O-, NCH 3 , NCH 2 C*K S ) } ; 

b)if is an ordinary bond and n-0, when R 1 is H, R 2 is 

other than H, methyl, ethyl, benzyl, acetyl, chloroacetyl, 
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or (N-morpholino-, or N-piperidino-, or N,N- 
dimethylaminoj acetyl, 3-chloropropionyl, 3- (3-morpholino) - 
propionyl or S-chloropentanoyl; vhsn R 1 is methyl, then R z 
Is other than H, 2, 2, 2- trifluoroe thyl f 2-<N,N- 
dimethylamino) ethyl, 3- (N, N -dime thy la mi no) propyl , acetyl, 
2-ethylhexanoyl, (E) -2-butenoyl in the case of cis-(-)- 
isomer, (E) -cinnamoyl; 

c)ir is a double bond and n = 1, then, when each of R 1 

and R' is H, and X is iodo, R* is other than H r methyl, 
ethyl or propyl; when each of R l and R 3 i3 H, and X is 
methylsulf ate, then R* is other than benzyl; when R l is H, 
R 3 is methyl, and X is iodo, then R* is other than H; when 
R 1 is methyl, then R 3 is H, and X is iodo, then R* is other 
than H or methyl; when R 1 is H, R 3 is phenyl, and X is 
chloro, then R 2 is other than K or benzyl; when R l is H, R 3 
is phenyl, and X is iodo, then R 2 is other than 3-(N,N,N- 
tri methyl ammonium) propyl iodide; 

and salts of compounds of formula I with pharmacologically 

acceptable acids. 

The term "halogen" used here means chloro r bromo, fLuoro 
or iodo. 

The term "lower alkyl" used in above definitions and in 
the subsequent specification means an alJtyl group having a 
straight or a branched chain containing from 1 to A carbon 
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atoms, for example, methyl, ethyl, isopropyl, butyl, sec- 
butyl, tert-butyl and the like. 

The term "alkoxy" means a group AlJcO wherein the alKyl 
moiety is as the alkyl group defined above. The examples of 
alkoxy groups include methoxy, ethoxy, butoxy and the like. 

The term "cycloalkyl" means a cyclic saturated 
hydrocarbon group having 5-7 ring carbon atoms, its examples 
include cyclopentyl, cyclohexyl and the like. 

The term "aryl" means an unsubsti tuted or a substituted 
phenyl or naphthyl group. The substituent3 in the aforesaid 
groups may be halogens (for example, chloro, bromo and the 
like), lower alkyl groups (for example, methyl, ethyl, 
isopropyl and the like.), lower alkoxy groups (for example, 
methoxy, ethoxy, isopropoxy and the like.) cyano, nitro, 
trihalomethyl groups (for example, trif luorome thyl and the 
like.), the optionally substituted amino groups (for example, 
amino, dimethyianiino, acetylamino N-piperidino, N-phthalimido 
groups and the like.), acetyl groups (for example, formyl, 
acetyl, benzoyl and the like.), carboxaroide groups (for 
example. N, N-die t hylcarboxamido group and the like.), carboxy 
groups, carboalkoxy groups and the like. 

The term "aralkyl" means aryl defined above to which an 
alkyl group is attached as defined above. 

The term "cycloaikylammonium" means a substituted 
ammonium group, of which two or three bonds form a non- 
aromatic mono- or bicyclic system optionally a carbocyclic 
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one. Examples or suitable substituents include: 1- 
raehtylpiperidinium-1; 1, 4-dim*thyl-l , 2, 5, 6- tetrahydro- 
pyridinlum-1; 4 -me thylmorpholi nium-4 ; qui nuclidiniura-3. and 
the like. 

The terras N-azinium and N-azolium mean, respectively, 6- 
and 5-member heteroaromatic cations bonded by quaternized 
atom and containing not more than two nitrogen atoms in a 
ring, which is optionally substituted at free positions and 
is optionally annealed. The examples of suitable substituents 
include the following: pyridinium-1, iso-quinolinium-2, 
pirimidinium-:), 3-me thylbenzimidazolinium-l , oxazolinium- 3, 
and tha like. 

The term "salt with pharmacologically acceptable acid" 
covers the salts of all pharmacologically acceptable acids, 
both inorganic <e.g., hydrochloric, sulfuric, phosphoric and 
the lire) and organic (e.g., oxalic, citric, tartaric, 
maleic, succinic, me thyl sulfonic, p- toluenesuljf onic and the 
like) ones. 

THE PREFERABLE EMBODIMENTS OF THE IWENTION 

Among the compounds of formula (1) which represent one 
aspect of the present invention, the following three sub- 
groups of compounds represented by formulae (1.1), (f.2) and 
(1.3) shown below are preferable. In particular, the 
preferable compounds are: 
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I.l 2-methyl-2,3,4,5-tetrahydro-lH--pyridol4,3-b)indoles or 
the general formula: 




IJ 



wherein: 

R 1 is as defined above for formula I; 

R 2 is a group of the general formula -(CH^x-V wherein y 
is selected from the group consisting of: 

halogen, 
cycloalkyl, 

ethenyl (optionally mono-, di- or tri-subs ti tuted with lower 
alfcyl, mono-substituted aryl or p-mono-substi tuted with 
COOR* group wherein R 4 is as defined above for the 
formula I ) ; 

OR 4 (wherein R 4 is as defined above for formula I); 
al kylsulf onyl; 
aryl s u If onyl ; 

NR*R e (wherein R s and R* are as defined above for the 
formula I) ; 

COR* [wherein R* is as defined above for formula I); 
CN; 
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oral) {wherein Hal is chloro, fluoro or bromo) ; aryl 
(optionally mono-, di- or tri- substituted with 

substituents A defined abovo Tor formula I); 
2-, 3- and 4-pyridyl optionally substituted with lower alkyl, 
and corresponding l-R 3 CHi -quaternary salts (wherein R 3 is as 
defined above for formula I>; trialkyl ammonium; cycloalfcyl 
ammonium; N-azinium and N-azolium; and k is as defined above 
for formula I; 
while: 

1) when k - 0, then Y is other than halogen, CHaJo, OR*, 
NR S R € , aryl, trialkyl ammonium, cycloalkyl ammonium, K- 
azinium or N-azolium; 

2) when k = 1, then Y is other than halogen, trialkyl 
ammonium, cycloalkyl ammonium, N-azinium or N-azoliuro; 
provided that: 

when R 1 is methyl, then R* is other than H, methyl, benzyl, 
2- pyridylmethyl, 2- (6-methyl-3-pyridyl) ethyl, 2- (4- 
pyridyl) ethyl, 2- (N, N-dimethylamino) ethyl, or 3-<N,N- 
dimethylamino) propyl; 

and when R 1 is H, then R 2 is also other than n-butyl f 
cyclohexyl, 4 -chlorobenzyl, 2-phenylethyl , 2- and 3-pyridyl, 
1- (2-pyridyl) ethyl, 2- (2-pyridyl) ethyl, 1 -( 3-pyridyl) e thyl, 
1- (6- met hyl-3-pyr idyl) ethyl , die thyl ami nocarbonyl, hydroxy- 
methyl, 2-roe thy 1-3- (N, N-dime thylamino) propyl, and other than 
a group of the general formula R 4 0(CH 2 ) a -, or of a group of 
the general formula R 5 R l N-(CH 2 ) p 



J 4 



(52) 



^m¥9-2 16 882 



1 . 2 2-methyl-2, 3,4,43,5, 9b-hexahydro-lH-pyxido[ 4 , 3-b] indoles 
of the general formula: 




wherein 

R 1 is as defined above for formula I , 

R* is a group of the general formula: 

-(C)*- <CHK-CH,) X -Y 
It [ 
2 Alk 

wherein Y, Z p m, 1 and k are as defined above for formula I: 
while : 

1) when k = 1 = m * 0, then Y is other than halogen,. CHal,, 
OR% NR S R*, aryl, trialkyl ammonium, cycloalkyl ammonium, N- 
azinium or N-azolium; 

2) when k = 1, and 1 « m - 0, then Y is other than halogen, 
trialkyl ammonium, cycloalkyl ammonium, N-azinium or N- 
azolium; 

3) when k - 1 » 0, m - 1 and Z is O, then Y is other than 
halogen, OH, CN, alkylsulf onyl, arylsulf onyl, trialkyl 
ammonium, cycloalkyl ammonium, N-azinium or N-azolium; 

A) when k-1-0, m-1 and Z is S, then Y is only the NR 5 R* 
group wherein one of the substituents R 5 or R* is hydrogen; 
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5) when 1=0, then 2 is other than H lr 

6) when k = 0, and 1 = ra = 1, then Z is other than S; 
provided that: 

when R 1 is H, then R 1 is other than H, methyl, ethyl, benzyl, 
acetyl, chioroacetyl or (N-morpholino- or N-piperidino- or 
N, N-diethylaraino) acetyl, 3-chloropropionyl, 3- (N-morpholino) - 
propionyl or 5-chloropentanoyl; 

and when R* is methyl, then R 2 is other than H, 2,2,2- 
trif luoroethyl, 2- (N, N-dimethylamino) ethyl, 3- (N, N-dime thyl- 
amino) propyl, acetyl, 2-ethylhexanoyl, (E> -2-butenoy 1 in the 
case of cis- (-)-isomor and (E) -ci nnamoyl . 

1.3 Quaternary 3alts of 2-methyl-2-R?CHt-2, 3, 4 , 5- tetrahydro- 
and 2-methyl-2-R 5 CH x -2, 3, 4 , 4 a, 5, 9b-hexahydro-lH-pyrido{ 4 , 3- 
bj indoles (having the guaternized nitrogen atom at position 2) 
of the general formula: 




wherein: 

the dotted line and accompanying continuous line { ) 

represent an ordinary or double bond; and 

R l and X" are as derined above for formula I; 
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R* is 2-(2-(N-K,ethyl-N-R J -methylanii/)o)ethyl) -5- R 1 - 
indolyl-3-methyl group, wherein R 1 and r' arc as defined 
above Tor formula I (while -— is a double bond), or a group 
of the general formula: 

- (CJ^-CCHJt- (CH 2 K-Y 

II t 

Z AlJt 

wherein Y, Z, m, 1 and r are as defined Tor formula I; 
while: 

1) y may have any of the indicated meanings only when k+m £ 
2, and 1 = 0; 

2] when Jc = 1 = m = 0, then Y is other than halogen, CHalj, 
OR 4 , NR S R 6 , aryl, trialkyl ammonium, cycloalkyl ammonium, N- 
aziniutn or N-azolium; 

3) when k = 1 = 0, m = 1 and 2 is O, then Y is other than 
halogen, OH, CM, alkylsulf onyl, arylsulf onyl, trialfcyl 
ammonium, cycloalkyl ammonium, N-azinium or N-azolium; 

4) when k = 1 = 0, m = 1 and 2 is S, then y is only NR S R 6 
group wherein R fl is hydrogen; 

5) when 1 = 0, then Z is other than H 2 , 

6) when k: ~ 0, and 1 = m = 1, then Z is other than S; 
provided that: 

when each of R 1 and a' is H, and X is iodo, then R 7 is other 
than H, methyl, ethyl or propyl; 

when each of R 1 and R> is H r and X is methylsulf onate, then R 7 
is other than benzyl; 
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when R 1 is H, R 3 is methyl, and X is iodo, then R 2 is other 
than H; 

when R 1 is methyl, R 3 is H, and X is iodo, then R 2 is other 
than K or methyl; 

when R 1 is H, R J is phenyl, and X is chloro, then R 2 is other 
than H or benzyl; 

when R l is H, R 3 is phenyl, and X is iodo, then R* is other 
than 3- (N, N, N- trime thylammonium) -propyl iodide. 

According to the present invention, the more preferable 
compounds among the tetra hydro- derivatives of the 
compound? of formula 1.1 are: 

I • 1 - 1 S- (un) substituted 2-n>e thyl-2, 3, 4 , 5-te trahydro-lH- 
pyrido[ 4, 3-b) indoles of the general formula; 



wherein: 

R 1 is a3 defined above for formula 2; and 
Y is selected from the group consisting of H, 
cycloalkyl, ethenyl [optionally mono-, di- or tri-substituted 
with lover alkyl, mono-substituted with aryl or ^-substituted 
with COOR 4 (wherein R* is as defined above) J, 2-, 3- and 4- 




Y 



l.l.I 
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pyridyl (optionally mono- or di -subs ti tut ed vith lover 
alkyl} , 

provided that: 

when R 1 is methyl, then Y is other than H f and 

when R 1 is H, then Y is additionally other than cyclohexyl, 

2- and 3 -pyridyl ; 

1.1.2 5- (substituted methyl) -2-methyl-2, 3, 4 , 5- tetrahydro-lH- 
pyrido(4, 3-bJindoles of the general formula: 



wherein: 

R 1 is as defined for formula I; 

y is selected from the group consisting of H, 
cycloalkyl, ethenyl (optionally mono-, di- or tri ~ subs ti tu ted 
with Lower alkyl, mono-substituted with aryl, f\- subs ti tut ed 
with COOR* wherein R* is as defined above) , CN, CHalj (wherein 
Hal is chloro, JCluoro or bromoj , alkylsulf onyl, arylsulf onyl, 
aryl (optionally mono-, di- or tri-substituted with 
substituents A as defined above); COR* (wherein R* is as 
defined above), 2-, 3- and 4-pyridyl (optionally mono- or di- 
substituted vith lower alkyl). 




CH,Y 



1.1.2 
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provided that: 

when R 1 is methyl, then Y is other than H, phenyl, 2-pyridyl; 
when R l is H, then y is also other than OH and 4- 
chlorophenyl . 

1.1-3 5~ (2-substituted ethyl) -2- methyl -2, 3, 4, 5-tetrahydro- 
lH-pyrido (4 , 3-b] indoles of the general .formula: 



wherein: 

R 1 is as defined for formula J; 

V is as defined for formula 1.1; 
provided that: 

when R 1 is methyl, then Y is other than a dime thylamino 
group, 6-methyl-3-pyridyl or 4-pyridyl; 

when R 1 is H, then V is also other than phenyl, 2-pyridyl, 
OR 4 group defined as for formula I , R S R C N (wherein R 5 and R* 
each i3 ethyl; or R s and R 6 taken together represent tetra- 
or pentamethylenel ; 

Among the compounds of formula 1,1.3, the most 
preferable are: 




CH 7 CH 7 Y 



1.1.3 
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1.1.3.1 5-(2-N-R 5 - N «-R*-anu.no)othyl-2-methyl-2,3.4,5- 
t«trahydro-lH-pyrido (4, 3-b)indoles of the general formula: 



"XKO 



CH 2 CH 2 WR 5 R 6 



1. 1. .1.1 



vhexein: 

R 1 , R $ and R s are as defined above for formula I; 
provided that: 

when A 1 is methyl, then R $ and R 5 cannot simultaneously 
represent methyl; 

vhen R 1 is H, then in addition R $ and R 6 cannot simultaneously 
represent methyl or ethyl, or R s and R* talcen together are 
other than tetra- or pentame thylene ; 

1.1.3.2 5-{2- r 3- or 4 -pyridylethyl) -2-methyl -2, 3, A , 5- 
tetrahydro-lH-pyrido[4,3-b] indoles or the general .formula 
1.1.3 stated above, 
wherein: 

R 1 is as defined above for formula I, 

Y is 2-, 3- or 4-pyridyl (optionally mono- or di- 

substituted with lover alfcyl), 

provided that: 

when R 1 is methyl, then y is other than 6-me thyl- 3- pyridyl or 
4-pyridyl; and 
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when R l is H, then y is also other than 2-pyridyl. 

1.1-3.3 2-raethyl-5- <2-cyanoethyl) -2, 3, 4 , 5- tetrahydro-lH- 
pyrido[ 4 , 3-b] indoles of the general formula: 




i 

CH — CH; C = H J ) 3 3 

wherein: 

R 1 is as deTined above lor formula I. 

1.1.3.4 5- (2-COR 9 -ethyl) -2-methyl-2, 3,4, 5-te trahydro-lH- 
pyridot 4, 3-b) indoles of the general formula: 




1.1.3.4 



wherein: 

R 1 is as defined above for formula I; 

R 9 is OH, alkoxy, NR 5 R* (wherein R s and R 6 are as defined 
above for formula I except for W-phthaliraido group) . 

One more most preferabie group of the compounds of 
formula 1.1 is represented by: 
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1.1.4 5- (©-substituted alkyi) -2-methyl-2, 3, A , 5- tetrahydro- 
IH-pyridof 4 -3-b) indoles of the general .formula: 



y is as defined above for formula 3.1; and k - 3 or 4, 
provided that: 

when R 1 is methyl, and k - 3, then y is other than 
diroethylamino group; 

when R 1 is H, and k = 3, then Y is other than the V(CH 2 CH 2 )2 re- 
group wherein V i3 O, NCHj or NCH 2 Ph; 
and when k = 4, then Y is other than K. 

According to the present invention the more preferable 
hexahydro derivatives of the compounds of formula 1.2 are: 
1.2.1 5- (N-substituted(thio) carbamoyl) -2-methyl- 
2, 3, 4, 4a, 5, 9b-he.Tahydro-lH-pyrido[ 4, 3-b) indoles of the 
general formula: 




wherein: 



R 1 is as defined above for formula I; 
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wherein: 



R 1 and R s are as defined above for formula I; 



2 is O or S; 

1.2.2 5- (a- (a>-) substituted alKanoyl-2-methyl-2, 3, 4 , 4a, 5, 9b- 
hexahydro-lH-pyrido[4, 3-b)indoles of the general formula: 



wherein: 

R 1 is as defined for formula I; 

y. k and 1 are as defined above for formula 1.2, 
provided that: 
when R 1 is H, and 1 = 0, 
then y is 

other than H, N, N-diethylamino or N-piperidino group, 
when k = 1; 

other than N-morpholino group, when k - 1 or 2; and 

other than chloro, when k = 1, 2 or A ; 
and when R l is methyl, 
then Y is 

other than H, 




1.2.2 



when k = 1 and 1 = 0 or 



when k = 4 and 1=1 and Alk is ethyl. 
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Among the compounds of .formula 1.2.2, the most 
preferable are: 

1.2.2.1 5-acyl- substituted 2-rae thyl-2, 3, A , 4a, 5, 9b-hexahydro- 
lH-pyrido[ 4, 3-bJ indoles of the general formula: 



cycloalkyl; ethenyl (optionally mono-, di- or tri -substi tuted 
wjth lower allryl, mono-substituted with aryl, or p- 
substituted vith COOR« group vherein R* is as defined above 
for formula J>; OR* (wherein R 4 is as defined above for 
formula I except for H) ; NR S R € (wherein R s and a 6 are as 
defined above for formula I), COR 9 (vherein R* is as defined 
above for formula I except for OH group); cHalj (wherein Hal 
a is chloro, fluoro or bromo) ; aryl (optionally mono-, di- or 
tri-substituted with substituents A defined as above for 
formula I>; 2-, 3- and 4-pyridyl (optionally mono- or di- 
substituted with lover alkyl), and corresponding thereto* 
quaternary salts of l-a , CH,-pyridinium-2, -3 or -4 (wherein R J 
is as defined above for formula I); 




1.2.2 .1 



vherein: 



R 1 is as defined above for formula J; 

V is selected from the group consisting of W, 
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provided that: 

vhon R 1 is methyl, then Y is other than 

(E> -propenyl-l in the case of cis- <-) -isomer , or than (E)-2- 
phenylethenyl . 



2, 3, 4, 4a, 5, 9b-hexahydro-lH-pyrido[4 , 3-b] indoles of the 
general formula: 



wherein: 

R l is as defined Tor formula I; 

Y is as defined above for formula 1.2. 

1.2.2.3 5- (co-substituted alkanoyl) -2-me thyl-2, 3, 4 , A a, 5, 9b- 
hexahydro-lH-pyrido[ 4, 3-b] indoles of the general formula: 



1.2.2.2 5- (a.- substituted alkanoyl) -2-me thyl-2- R*CH t - 




Alk 



1.2.2.2 




1.2.2.3 



wherein 



R l is as defined for formula I r 
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Y is as defined above for -formula 1.2, 
k is an integer from 1 to 4; 
provided that: 

when R* is H, then Y is other than H, N, N-die thylamino or N- 
piperidino groups if k • I; other than N-roorpholino group if 
k = 1 or 2; other than chloro if k = l r 2 or 4; 
and when R? is methyl and k - l r then Y is other than H. 

The next preferable group of hexahydro derivatives 
consists of: 

1.2.3 5- (co-substituted al kyl) -2-me thyl-2, 3, 4, 4a, 5, 9b- 
hexahydro-lW-pyrido[4 r 3-bJindoles of the general formula: 



k is an integer from 0 to 4 ; 

y is selected from the group consisting of H; ethenyl 
{optionally mono-, di- or tri- substituted vith lower alfcyl, 
mono-substituted with a group COOR 4 wherein R 4 is as defined 
above for formula I>; CF,; OR 4 (wherein R 1 is a defined above 




1.2.3 



wherein : 



R 1 is as defined for formula 1; 
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for formula I); NR 5 R* (wherein R s and R* are as defined above 
for formula 1 ) ; 
provided that: 

when R l is H, than Y is other than H (when k « 1 or 2) or 
phenyl (when k = 1); 

and when R 1 is methyl, then Y is other than CFj (when fc = 1); 
and dimethylamino group (when k = 2 or 3|. 

The more preferable quaternary salts of tetrahydro 
derivatives, according to the present invention, having 
formula 1.3, are: 

1.3.1 Quaternary salts of 2-methyl-2-R 3 CH 2 -2, 3, 4 , 5- 
tetrahydro-lH-pyrido[4, 3-bJindoles (having the guaternized 
nitrogen atom at the position 2 1 of the general formula: 



wherein: 

R 1 , R 2 , R* and X are as defined above for formula I; 
provided that: 

when R 1 and R 1 are both H, and x is iodo, then R 2 is other 
than H t methyl or propyl; 

when R 1 and R l are both H, and X is me thylsuJLfonate, then R* 
is other than benzyl; 




1.3.1 
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when R 1 is H, R 3 is methyl, and X is a iodo, then R 1 is other 

than H; 

when R l is methyl, R 3 is H, and X is iodo, then R 2 is other 

than K or methyl; 

when R 1 is H, R 3 is phenyl, and X is chloro, then R l is other 

than H or benzyl; 

when R 1 is H, R 3 is phenyl, and X is a iodo, then R 3 is other 

than 3- (N,N f N-trime thyl ammonium) propyl iodide. 

And among the derivatives of formula 1.3.1 the most 
preferable groups of compounds are the following ones; 

1.3.1.1 Quaternary salts of 5 - (un) substi tuted 2-methyl-2- 
R'CHz-2, 3, 4, 5-tetrahydro-lH-pyrido[4, 3-b] indoles of the 
general formula: 



wherein; 

r\ K 1 and X are as defined above for formula I; 

y is selected from the group consisting of H, 
cycloalKyl, ethenyl (optionally mono-, di~ or tri-substituted 
with lower alkyl, mono- substituted with aryl, p-substi tuted 
with COOR 1 group, whoroin R* is as defined above); 




CH. 



Y 



1.3.1. 1 
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alrylsulfonyl, arylsulf* onyl ; CN; COR 5 (wherein R 5 is as 
defined above for formula I); 2-, 3- or 4-pyridyl (optionally 
mono- or di-subs ti tuted with lover alkyl) , and the 
corresponding thereto quaternary salts of 1 -R 3 CH 7 -pyridiniura- 
2, -3 or -4 (wherein R 3 is as defined above for formula I); 
provided that: 

when R 1 and Y each is H, and X is iodo, then R 3 is other than 
H or methyl; 

when R 1 and Y each is H, and X is chloro, then R 5 is other 
than phenyl, 

when R 3 and Y each is H, and X is iodo, then R l is other than 
methyl . 

1.3.1.2 Quaternary salts of 5- (substituted methyl) -2-methyl- 
2-R 3 CH 2 -2, 3,4,5~tetrahydro~lH-pyrido[4,3-b)indole3 of the 
general formula: 



wherein: 

R 1 , R 3 and X are as defined above for formula I; 
Y is selected from the group consisting of w; cycloalfcyl, 
ethenyl (optionally mono-, di- or tri-substi tuted with lower 
alkyl, mono-substituted with aryl, p-substi tuted with COOR* 




CH. 
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group, wherein R* is as defined above for formula I); CN; 
CHalj (wherein Hal is chloro, fluoro or brorao> ; 
alkylsulfonyl; arylsulf onyl; aryl (optionally mono-, di- or 
tri -substituted with substituents A defined as above for 
formula I); OR* {wherein a 4 ia as defined above for formula 
I), COR* (wherein R* is as defined above for formula I); 2-, 
3- and 4-pyridyl (optionally mono- or di-subs ti tuted with 
lower alkyl) , and the corresponding thereto quaternary salts 
of l-R 3 CH 2 -pyridinium-2, -3 or -4 (wherein R 3 is as defined 
above for formula I ) ; 
provided that: 

when R 1 and R 3 each is H, and X is iodo, or R 1 is methyl and R 3 
is H, and X is iodo, then Y is other than H; 

and when R l and R 3 each is H, and X is me thylsulf ona te , or R l 
is H, R 5 is phenyl, and X is chloro, then Y is other than 
phenyl. 

1.3.1.3 Quaternary salts of b- (2-substi tuted ethyl) -2-methyl- 
2-R , CH 2 -2, 3, 4, 5-tetrahydro-lH-pyrido[4, 3-b] indoles of the 
general formula : 




CM ? CH 2 Y 



1.3. 1 -3 
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wherein: 

R\ a 5 and X are as defined above Tor formula I; 

Y is selected from the group consisting or CN; coOAlk, 
2~, 3- or 4-pyridyl (optionally mono- or di -substituted with 
lov«r alkyl), and corresponding thereto quaternary salts of 
l-R 5 CHx-pyridinium-2, -3, or -4 (wherein R 3 is as defined 
above for formula I); 
provided that: 

when R l and R 1 each is H, and X is iodo. then Y is other than 



1.3.1.4 Quaternary salts of 5-acyl-2-methyl-2-R 5 CH J -2 r 3, 4 , 5- 
tetrahydro-lH-pyrido[4,3~b]indoles of the general formula : 



N 



wherein 

R l , R* and X are as defined above for formula 2; 

Y is selected from the group consisting of cycloalkyl'; 
ethcnyl (optionally mono-, di- or tri- substituted with lower 
allcyi, mono-substituted with aryl, p-substi tuted with COOR\ 
wherein R* is as defined above for formula I); CHal 3 (wherein 
Hal is chloro, fluoro or brorao) ; aryl (optionally mono-, di- 
or tri-substituted with substituent A defined above for 
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formula I); OR* (wherein R % is as defined above for formula I 
except for H) ; NR S R* (wherein R s and R 6 are as defined above 
for formula I except for the phthalimido group) ; COR 9 
(wherein P? is as defined above for formula I except for OH) ; 
2- r 3- and 4-pyridyl (optionally mono-, or di -substituted 
with lover alkyl) ; and corresponding thereto quaternary salts 
of l-R 1 CHi-pyridiniuro-2, -3 or -4 (wherein R 5 is as defined 
above) . 



The more preferable salts of hexahydro derivatives are: 

1.3.2 Quaternary salts of 5-subs ti tuted 2-me thyl-R 3 CH 2 - 
2 r 3, 4 , 4 a, S, 9b-hexahydro-lH-pyrido[ 4 , 3-bJ indoles (having the 
quaternized nitrogen atom at the position 2) of the general 
formula : 



1.3.2 



wherein: 

R 1 , R 5 and X are as defined above for formula I; 

R 3 is a group of the general formula: 

-<C) m - (CH| x-CW,) fe- 
ll 1 
O Alk - 
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vherein k, 1, m and Y are as defined above for formula 1.3, 
while: 

1) y has any one of the aforesaid meanings only when k+m*2 
and 1 = 0; 

2) when k = 1 - 0 f m « 1, then V is other than halogen, OH, 
CN, alkylsulfonyl, arylsulf onyl, trial kylammonium, cycloalkyl 
ammonium, N-azinium or N-azolium? 

3) m = 0 only vhen k - 1 - 0, and V ia alkylsulfonyl, 
arylsulfonyl or CN. 

The most preferable compounds of formula r are the 
f olloving: 

2-methyl-8-isopropyl-2, 3, 4 , 5- tetrahydro-lH-pyrido( 4,3- 
b} indole hydrochloride; 

2, 8-dimethyl-5- (2, 4-dimethylbenzyl) -2 , 3, 4, 5- tetrahydro- 
lH-pyiridol4, 3-b] indole hydrochloride; 

2, 8-dimethyl-5- £2- (N-hexane thyleneimino) ethylj -2,3,4,5- 
tetrahydro-lH~pyrido [4 , 3-b] indole di hydrochloride, • 

2,8-dimethyl-5- { 2-carboxyethyl) -2, 3, 4 , 5- te tranydro-lH- 
pyridoM, 3- b] indole hydrochloride; 

2, 2 -dimethyl- 5- [7- ( 6-rnethyl- 3 -pyridyl) ethylj -2,3,4,5- 
tetrahydro-lH-pyrido[4, 3-bJindolium iodide; 

2,2,8- trime t hy 1- 5 - [ 2- ( 1 , 6-di me thyl- 3- pyr idi nium) ethyl] - 
2,3, 4,5-tetrahydro- lH-pyrido[4, 3-bl indoliurn diiodide; 



3 A 



(72) 



ftm¥9-2 1 6882 



2-raethyl-2- (4-bromophenacyl) -S-[2- <6-raethyl~3- 
pyridyl) ethyl] -2, 3, 4, 5- tetrahydco- lH-pyrido{4 , 3-b) indoliura 
bromide; 

2,8-dimethyl-2-phenacyl-5-{2- (6-methyl-3-pyridyl) ethyl) - 
2, 3, 4, 5- tetrahydro-lH-pyrido(4, 3-b]indoUum bromide; 

2 f 2, 8- trimethyl-5- [2-ethoxycarbonye thyl) -2, 3, 4 , 5- 
tetrahydro- lH-pyrido(4 , 3-b] indolium iodide, - 
2, 2, 8- trimethyl-5- [ 5-methyl-2- (2- (N, N- 
dimethylamino) ethyl) indolyl-3-methyl) -2, 3, 4, 5- te trahydro-lH- 
pyrido(4, 3-b] indolium iodide; 

2, 2, 6-trimethyl-5-N-roethylcarboraoyl-2 r 3, 4, 5- te trahydro- 
lH-pyrido(4, 3-i>) indoliura iodide; 

cis- i±) -2, 8-dimethyl-5-cyclohexylthiocarbarooyl- 
2, 3, 4, 4a, 5, 9b-hexahydro-:m-pyrido[4 , 3-b]indole; 

cis- < + ) -2,8-dimethyl-5-n-butylcarbamoyl-2, 3,4,4a, 5,9b- 
hexahydro-lH-pyrido[4, 3-bJ indole; 

cis- (±) -2, 8-diinethyl-5-phenylcarbanioyl-2, 3, 4, 4a, 5, 9b- 
hexahydro-lH-pyridol 4 , 3-b] indole; 

cis- ( ± ) -2, 8-dimethyl-5- |2-methylbenzoyl) -2, 3, 4 , 4a, 5, 9b- 
hexahydro-lK-pyrido[4, 3-b] indole hydrochloride; 

cis- <+) -2, e-dimethyl-5- (2-bromopropi onyl) -2, 3, 4, 4a, 5, 9b- 
hGxahydro-lK~pyrido[4, 3-bJ indole hydrochloride; 

cis- (+) -2, 8-dimethyl-5-chloroacetyl-2, 3, 4 , 4a, 5, 9b- 
hejcahydro-!H-pyrido[4, 3-bJindole hydrochloride; 

cis- (±j -2, 8-diine thyl-5- { (E) -2-butenoyl] -2 t 3, 4 , 4a, S, 9b- 
hexahydro- lH-pyrido { 4 , 3-b) indole ; 
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cis- (±) -2, 8-dimethyl-5-methoxyacetyl-2, 3, 4 ,4a, 5, 9b- 

hexahydro-lH-pyrido( 4 , 3-b) indole hydrochloride; 

cis- {+) -2, 8-dimethyl-5- (N-pyrrolidinoacetyl) - 

2,3, 4, 4a, 5, 9b-hexahydro-lH-pyrido[4, S-blindolc- 
cis- (±) -2, B-dimethyl-5- [2- ( 4-methylpyridiniura~l ) 

propionyl] -2, 3, 4 , 4 a, 5, 9b-hexahydro-lH-pyrido[ 4 , 3-b] indole*. 

bromide; 

cis- (+) -2, 8-dimethyl-5- ( 3-carboxypropionyl) - 
2, 3, 4 , 4a, 5, 9b-hexahydro-lH-pyrido{4 , 3-b] indole; 

cis- (±) -2-methyl-5-f 2- (6-me thyl-3-pyridyl) ethyl) - 
2, 3, 4 , 4 a, 5, 9b-hexanydro-lH-pyridoM, 3-b] indole; 

cis-(+)-2,2,8-trimethyl-5-carbamoyl-2,3, 4, 4a, 5,9b- 
hexahydro-lH-pyrido[ 4, 3-b) indolium iodide. 

The compounds of formula I according to the invention 
are prepared using the procedures Knovn in the art for the 
preparation of similar compounds, or using novel methods 
described below. 

According to the invention, the main process for 
preparing the te trahydro-derivatives or pyridof 4 , 3-bJ i ndoles 
or formula 1.1 having various substituents at the positions 5 
and 8 is carried out according to the novel reaction of 
constructing tricyclic nucleus U3ing Fischer condensation 
process. 

According to said method it may be prepared the 
derivatives vhich are covered by formula 1.1 wherein R 2 is 
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hydrogen (that is, 5-unsubstituted derivatives) or oo- <Y- 
substi tuted) alkyl. 

The Fischer cyclizacion includes the reaction or para- 
substituted phenylhydrazine of formula II (or salts thereof 
with mineral acids) with 1 -methylpiperidone-4 fill) (for 
example, as described by N. Barbulescu, C. Bornaz, C. si 
Greff in Rev. Chim. IBucuresti), 197i r v. 22, p. 269] according 
to the following scheme: 




II R 2 III !.i 



wherein R l and R* are as defined above for formula 1.1. 

Tetrahydro derivatives oX formula I wherein R 2 is other 
than hydrogen, as well as hexahydrogenated and quaternired 
derivatives, are obtained by reactions of 5-substi tuted 
tricyclic derivatives mentioned above. 

5- (to-Substituted alkyl) -2-methyl-2, 3, 4 , 5- te trahydro-lW- 
pyrido( 4 , 3-b) indoles of formula 1.1 are prepared by 
alkylation of 5-substituted derivatives of formula 1. 1.1a- 
{that is compounds of formula I. 1.1, wherein Y is H) with 
olectrophylic reagents IV in the presence of strong base 
[e.g., as described by N. F. KUcherova, N.H. Sharfcova, V.A. 
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Zagorevsky - Inventor's Certificate, USSR, 261386 (C07C) of 
July 6th r 1965) according to the following scheme: 




In formula IV symbol X means a leaving group (such as 
halogen, alkyl- or arylsulf onyloxy) ; Y is as defined above 
for formula I . 1 except for the groups which are unstable 
under conditions of said reaction (such as cOOAlk, N-azinium, 
N-azolium and the like), k is an integer 1 to 4 . 

5-Unsubstitutod to trahydro- derivatives of formula I. 1.1a 
are heated with an equimolar amount of a strong base (e.g., 
sodium, sodium hydride, sodium amide, preferably sodium 
hydride) in a polar aprotonic solvent, such as DMFA 
(dimethylf ormamide) , DMSO (dime thylsulf oxide J , HMPTA 
(hexamethylphosphorumtriamide) , preferably in DM FA, followed 
with addition of alkylating agent of formula IV at the 
temperature about 20 to 170° C, preferably about 60 to 130° C. 

A compound of formula 1.1.3' (that is compounds of 
formula 1.1.3, wherein Y is CN or optionally substituted 2-, 
3- or 4-pyridyl, is prepared by alkylation of the same 
starting compounds of formula T . 1 . la (that ia compounds of 
formula I. 1.1, wherein Y is H) with electrophylic alkenes of 
formula V in the presence of a catalyst - a base [for' 
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example, as described by N.N. Kamzolova , N.F. Kucherova, 
V.A.Zagorevsky in Zh. O. Khim. , 1964, v. 34, No. 7, pp. 2393- 
2387, and A.N. Koat, M.A. Ourovsraya, T.V. Helnilova, • O. I . 
Potanina in Author's Certificate, USSR, 367094 (C07D) of 
November 2, 1970J according to the following scheme: 

"W: ,! tXO' c "' 



I. 1.1a 



V CH f CH 2 Y 



1.1.3 



In formula V Y is cn or 2-, 3- or 4-pyridyl which is 
optionally mono- or di-substituted with lower alkyl. 

According to the reaction scheme, the process is carried 
out using excess of reagent of formula V (wherein Y is CN) at 
the room temperature in the presence or a catalyst (such as 
quaternary ammonium alcoholate) to afford of derivative of 
formula 1.3.3' <that is compounds of lormula 1.1.3 wherein Y 
is CN) . The reaction of preparing 2-[2-{3~or 4-) pyridyl} ethyl 
derivatives of formula 1.1.3' (that is compounds of formula 
1.1.3, wherein Y is 2-, 3- or 4-pyridyl) is carried out using 
an equivalent amount of the corresponding reagent of formula 
V and suitable strong base (such as sodium, sodium hydride, 
sodium ethoxide and the like), or in a polar aprotonic 
solvent (such as DMFA, DMSO, HMPTA (preferably, DMSO) ) . 

Oxygen containing derivatives of formula J. 1.3.4 (wherein 
R 9 is OK or alkoxy) can be prepared via solvolysis of 
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respective nitri les or formula 2.1.3.3 in vater or in 
appropriate alcohols under standard conditions [e.g. as 
described by N.N. Kamzolova, N.F. Kucherova, V.A. Zagorevsfcy 
in Zh. Q. Khim., 1964, v. 34, No. 7, pp. 238 3-2337) . 

Hexahydro derivatives of formula 1.2 are prepared by 
reducing the double bond at Ct*-C», in 2-me thyl-2, 3, 4 , 5- 
te tr a hydro- lH-pyrido[ 4, 3-b] indoles of formula 1.1 or via 
chemical modifying of the available hexahydro derivatives by 
introducing a nev Junctional group, or by transformation of 
already present ones. The reduction of double bond at C*,-C 9 b 
in 2-me thyl-2, 3, 4 , 5- tetrahydro-lH-pyrido [4 , 3-b) indoles of 
formula 1.1 can he carried out by corresponding reducing 
agents, and can selectively (depending on the type of the 
latter) give cis-isomers of substituted 2-methyl- 
2, 3 r 4 , 4 a, 5, 9b-hexahydro~lH-pyrido[ 4 , 3-b3 indoles of formula 
1,1 (see N.K. Kochetkov, N.F. Kucherova, l.G. Zhukova ~ 
Khira., 1961, v. 31 No. 3, pp. 924 - 930, and N.F. Kucherova, 
N.M. Sipiiina, N.N. NoviJcova, l.D. Silenko, S.G- Rosenberg, 
V.A. Zagorevsky - Kh. Get. Soed., 1980, No. 10, pp. 1383- 
1386), or to trans-isomers of substituted 2~methyl- 
2, 3, 4, A a, 5, 9b-hexahydro-lH-pyrido(4 , 3-b] indoles of formula 
1.2, relative to C«*-C 9 b bond (see V.A. Zagorevsky, S.G. 
Rosenberg, N.M. Sipiiina, L.N. Bifcova, A. P. Rodionov - Zh. 
Vses. Khim. Ob., 1932, v. 27, No. 1, pp. 102-104; and 3.G. 
Berger - Synthesis, 1974, No. 7, pp. 503-510) - 
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In particular, cis-isomers of L2 are prepared by 
reduction of tetrahydro derivatives of 1.1 with zinc powder 
land similar metals) in the strong acidic medium (e.g., 
hydrochloric acid and the like); or ith alkali metals 
borohyd rides in anhydrous carboxylic acids (e.g., 
trif luoroacetic acid and the like) at the temperature about 2 
to 100° C; while trans-isorners are prepared by treating of 
(1:1) complexes of borane with tetrahydro derivatives of 
formula 1.1 [produced from respective bases and borane 
solution (in situ or after preliminary isolation), or from 
corresponding hydrochlorides and sodium borohydride in ether 
solvents) with mineral acids (e.g., hydrochloric acid and the 
like) at heating. 

N-unsubsti tuted 5-carbomoyl or 5- thio carbamoyl hexahydro 
derivatives of formula 1.2.1' (that is compounds of formula 
1.2.1, wherein R 5 is H) are prepared by a reaction of 
dihydrochlorides of 5-unsubstitu ted 2~methyl-Z, 3, 4 , 4a, 5,9b- 
hexahydro- lH-pyrido [4, 3-bJ indoles of formula I. 2.3a ( that 
is compounds of formula 1.2.3, wherein Y is H and )c - 0) with 
alkali metal cyanates or thiocyanates of formula VI, 
according to the following scheme: 




r . 2 . l » 
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In formula VI, M is Na, K; Z is O or S. The reaction 
takes place in water at the temperature of B0-lO0°C. 

5-Acyl- and 5- (N-substitu ted (thio) carbamoyl J - 2-methyl- 
2,3,4, 4a, 5,9b-hexahydro-lH-pyrido(4, 3-bJindoles of formulae 
1.2,2 and 1.2,1, respectively, are prepared by the reaction 
of 5-unsubstituted 2-methyl-2, 3. 4 r 4a, 5, 9b-hexahydro-lH- 
pyrido- [4, 3-bJ indole of formula I.2.3 r vrherein Y is H and k = 
0, vith acylating agent, acid anhydride or acid halide, 
respectively, and alfcyl-, cycloallcyl-, or aryl- 
iso(thio) cyanate [for example, as described by N.K. 
Kochetlcova, N.F. Kucherova, 2.G. Zhukova in Zh. O. Khim w 
1967, v. 31, No. 3 f pp. 924-930]. 

5- (a- (a>-) -substituted alkanoyl) -hexahydro-derivatives 
of formula 1.2.2, wherein Y is a nucleophilic group (such a 
alkoxy, aryloxy, amino, cyano, N-aziniuin ox N-azolium 
groups), are prepared by a nucleophilic replacing reaction of 
a halogen in 5- (a.- -halogen substituted alkanoyl) -2- 
methyl-hexahydropyrido [4 , 3-bJ i ndoles of formula 1 .2 .2a (that 
is in compounds of formula 1.2.2 wherein Y is halogen) vith 
different C, N or O-nucleophilic reagents (VI r ) (e.g., as 
described by N. F . Kucherova, I.G. Zhukova, N.M. Kamzolova, 
M.I. Petruchenko, N.M. Sharkova, N.K. Kochetkov in 2h. O. 
Khira., 1961, v. 31, No, 3, pp. 930-936], according to the 
following scheme: 
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In the above-presented formulae, K and 1 are as defined 
for formula I provided that k+1 ^ 1; and V is chloro, bromo 
or iodo. The nucleophilic reagents can include the following 
compounds; cyanides and alkoholates of alJcali and alkali 
earth metals or of tetraalkyl ammonium, and secondary 
(HNR 5 r') or tertiary (Al^N, azines, azoles) amines, in a 
suitable polar solvent (such as benzene, acetonitrile, 
alcohol, and the like), or in an excess of a nucleophilic 
reagent (VII) at a temperature about 20°C to the reflux of 
the reaction mixture. 

The quaternary salts of tetrahydro-pyrido(4, 3-b] indoles 
of formula 1.3.1 can be prepared by two following methods: 
quaternization of 2-methyl-te trahydro-pyrido ( A , 3-b) indole of 
formula 1.1 with an excess of corresponding alkylating agent 
R 5 CW*-X (formula IX) or 2- R 3 CH 2 - tetrahydroindoles (formula Q x ) 
with a reagent Me-X (Formula VIII) {as described by H.A. 
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Jurovskayra, L.I. Rodionov in Khim. Geterocycl. Soed., 1981, 
No. 8, pp. 1072-1078], according to the following scheme: 



C H 1 

R R V" R Z 



wherein R l , R 1 , r 3 and X are as defined Tor formula I, and 
the substituents R 2 and R 3 mu3t be Tree of quaternizable 
functional groups (such as 2-, 3- or 4-pyridyl, or 
substituted amino group, or the like). 

According to the scheme, the reaction is carried out in 
a solvents which readily dissolve the starting reagents but 
do not dissolve the quaternary salt3 formed (e.g., benzene, 
ether and the lifce) at a room temperature. 

If a second nucleophilic center is present in 
tetrahydro-derivatives of formula 1.1 which center is 
quaternizable (e.g., in 5- (2-pyradylalkyl) tetrahydro- 
derivatives of formula 1.1.3.2), the quaternization process 
may be non-selective. During the development of the present 
invention, the inventors have studied a selective method for 
quaternization process. 

Therefore, in accordance with the next aspect of the 
invention, it is suggested a process for preparing of 
selectively mono- quaternized quaternary salts of 5- fo>- 



4 A 



(82) 



#iB¥9-2 1 6882 



pyridylalkyl) -2-rae thyl-2-R 3 CH,-2, 3 r 4 , 5- te trahydro-lH-pyrido- 
{4, 3- b] indoles of formula 1.3.1' (that is compounds of 
formula 1.1-3, wherein Y is 2-, 3- or A- pyridyl, optionally 
mono- or di- substituted with a lovar alkyl) by alkylation 5- 
(o-pyridylalltyl) bases of formula i.i.3a (that is compounds 
of formula 1.1.3, wherein Y is 2-, 3- or 4- pyridyl, 
optionally mono- or di- substituted with a lover alicyl) with 
an equi molar amount of alkylating agent R 3 CH*-X (formula IX, 
wherein R 3 and X axe as defined above for formula £) in an 
inert solvent which is capable to dissolve the starting 
reagents but which does not dissolve at all the formed mono- 
quaternized quaternary salts {such as hexane, benzene, and 
the liJce) and the process is carried out at a room 
temperature. 

The preparation of di-qua ternized 5- (<»-pyridylal Icyl ) 
tetrahydro-derivatives of formula 1.3.1" (that is compounds 
of formula 1.3.1, wherein Y is 1 -R 3 CHr-pyridinium-2, -3 or -4 
optionally mono- or di- substituted with lover alkyl} may be 
carried out by two processes: either by di -quaternization of 
the corresponding bases of formula 1 . 1 - 3a by the action of 3- 
5-fold molar excess of the alkylating agent R 3 CM 2 -X (formula 
IX) r or by further alkylation of mono-quaternized derivatives 
of formula 1.3.1' by the action of 3-5-fold excess of tho 
alkylating agent R 3 CH 2 -X (formula IX), or R 3 'CU Z -X (formula 
IX'), while in the latter case an unsymmetrically quaternized 
derivatives 1.3.1" is formed (when R 3 'and R 3 are different). 
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Upon the vhole, the quaternization processes are presented by 
the following scheme: 




CH 2 R 3 ' 

1-3. 



In the above presented formulae, R 1 , R J and X are as 
defined above for formula I, R 3 'is as defined above for R 3 , 
rV is a lover alkyl, k denotes an integer 1 to 4, t is 0, 3 
or 2. 

2 -me thyl-2-R 3 CHi -5-* (co- ( 1 -R 3 CH 2 -pyridiniuni> al ryl> -2, 3, 4,5- 
tetrahydro-l>J-pyridol4, 3-b} indolium salts of formula 1.3.1.3 
(therein Y is 1 -R 3 CH*-pyridinium-2, -3, or -4) are 
selectively prepared by di-quaternization of S-(oi- 
pyridylalfcyl) bases of formula 1.3.1.2 by the action of 3-5- 
fold excess of quaternizing agent R*CH 2 -X (IX> in a polar 
solvent vhich at least partially dissolves the mono- 
quaternized salt (e.g., ace tonitrile, methanol and the like) 
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at a temperature about 20°C to the reflux of the reaction 
mixture. 

One more process according to the invention represents 
preparation of quaternary salts of 5-subs tituted 2-methyl-2- 
R 3 CH 2 -2,3, 4, 5-tetrahydro-lH-pyridoH, 3-b]indoles (having the 
quaternized nitrogen atom at the position 2) of the general 
formula 1.3.1 (wherein R 2 is -(CH 2 ) 2 -CN, - (CH 2 ) ,-COOAlk, 
-CONHR 5 , wherein R 5 is alkyl, cycloalkyl, aryl, COR 12 , wherein 
R 12 is an alkyl or alkoxy group). Said process is carried out 
by reacting 5-unsubs ti tuted derivatives of formula 1.3.1.1a 
(that is compounds of formula 1.3.1.2 wherein Y is H) with 
electrophilic alkylating or acylating agent E in the presence 
of a catalyst (non-nucleophilic base) according to the 
following scheme: 




1.3.1. la 1.3.1 



wherein R 1 , R 1 and x. are as defined above for formula 1.3.1, 
R 2 is -(CH 2 ),-CN, - (CH,) ,-COOAlk, -CONHR 5 r -COR 12 , E are 
presented by the formula CH»=CH-CN, CH^CH-COOAlk or R s ~N=C=0 
(wherein a 5 i s alkyl, cycloalkyl, aryl) t R 12 -co-X' (wherein 
R" is an alkyl or alkoxy group, X* is halogen or -O-COR") . 
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In order to obtain 5- (2 -substituted ethyl) -2-methyl-2- 
R*CH 2 -2, 3, 4, 5-tetrahydro-lH-pyridot4, 3-bJ indolium salts of 
formula 1.3.1 fvhere R l is - <CH 2 ),-CN or - (CH a ) 2 -COOAlk) , 
according to the invention and in compliance with the 
aforesaid scheme, 5-unsubstituted 2-methyl-2-R 3 CH 3 -2, 3, 4, 5- 
tetrahydro-lH-pyrido £ 4 , 3-b]indolium salts of formula 
1.3. 1.1a are reacted with activated olefins taken in excess 
in the presence of 0.5-5 molt of a non-nucleophilic base 
(such as highly basic sterically hindered tertiary amine, 
e.g., ethyl diis ©propylamine, DBV (1, 8-diazabicycloCS. 4 .01 
undecene-7), 1 , 2, 2, 6, 6-pentarae thylpiperidi ne , and others) at 
a temperature about 20°C to the reflux of the reaction 
mixture . 

5- lN-R 5 -carbamoyl>-2-methyl-2-R 5 CH 2 -2, 3, \, 5- tetrahydro- 
IH-pyridof 4, 3-b] indolium salts of formula 1.3.1 (wherein ft 2 
is CONHR 5 (wherein R* is alkyl, cycloalkyl, aryl) ] are 
prepared in a similar manner by the reaction of 5- 
unsubstituted 2-methyl- 2-R 3 CH*-2, 3, 4 t 5- tetrahydro-lH-pyrido 
[4, 3-b] indolium salts of formula 1.3.1. la vith isocyanate3 
R 3 -N=O0 (wherein R 5 is alkyl, cycloalkyl, aryl) taken in an 
excess, at a temperature about 20°C to the reflux of the 
reaction mixture in the presence of 0.5-5 molt of the 
aforesaid non-nucleophilic base as a catalyst. 

vher\ the process according to the invention is carried 
out using as acylating agent E the carboxylic acid 
derivatives, such as acid anhydride or acid halide, the 
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catalyst used represent tertiary amine or the salt of 
corresponding carboxylic acid vith alkali metal (e.g., sodium 
or potassium salts) . The reaction with acid anhydride results 
in .formation of 5- a cyl- substituted 2-me thyl-2-R. 5 CH t -2, 3, 4, 5- 
tetrahydro-lH-pyrido[4, 3-b)indoiium salts of formula 1.3.1.4. 
The reaction is carried cut in an excess of the reagent, in 
the presence of a molar equivalent (relative to the initial 
salt) of a catalyst, in order to bind the acid HX T which 
liberates during the reaction. 

According to the next aspect of the invention, it is 
provided a process for preparing 2-methyl-2-R , CW 1 -8~R 1 -5- (5- 
R 1 -2-R 3 CH 1 NMe- <CH 2 ) 2 -indolyl-3-methyl ) -2, 3, 4, 5- te trahydro-lH- 
pyridof 4, 3-b} indolium salts of formula 1.3.1" (that is the 
compound of formula 1.3*1 wherein R 2 is 5~R l -2-R*CH*NMe- (CH*) »- 
indolyl-3-methyll . This process includes thr reaction of 5- 
unsubstituted 2-methyl-2-R 5 CH 2 -2, 3,4, 5- tetrahydro-lH-pyrido- 
[4 , 3-b] indolium salts of formula 1.3. 1.1a (that is the 
compound of formula 1.3.1.1 wherein Y is H) vith non- 
nucleophilic bases on heating, according to the following 
scheme : 




1.3.1* 
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The reaction is carried out in suitable polar solvents 
(such as, e.g., pyridine, - DMFA, KMPTA, and the like, pyridine 
is preferable) using the highly sterically hindered tertiary 
amines (such as ethyl diisopropylamine, 1,2,2,6,6- 
pentaroethylpiperidine, DBU, and the like) as non-nucleophilic 
bases in an amount of 0.5 molar equivalent at a temperature 
about 50 to 150° C or at the reflux temperature of the 
reaction mixture. 

The quaternary salts of 5-substi tuted hexahydro-lH- 
pyrido [ 4, 3-bj indoles of the general formula 1.3.2 (wherein R 2 
19 an acceptor substituent) are prepared, according to the 
invention, according to the preparation process similar to 
that for preparing tetrahydro derivatives. The given process 
includes quaternization of the corresponding bases of 5- 
substi tuted 2-methyl- hexahydro~lH-pyrido[ 4 , 3-bJ i ndoles 
(formula 1.3.2) or 5-substituted 2-R*CH 2 - hexahydro-lH-pyrido- 
[ 4, 3-b] indoles {formula Q 2 ) with an excess of the 
corresponding alkylating agent R 5 CH 2 -X (formula IX) or He-X 
(formula VIII), according to the following scheme: 
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wherein R l , R 2 , R* and X are as deXined above Tor Xormula 
r .3.2. 

The reaction is carried out in a suitable inert solvent 
{such as acetonitrile, benzene, ether and the like) at a 
temperature from a room temperature to the rejflux of the 
reaction mixture. 

The derivatives oX pyrido[4 , 3-b) indole used as the 
starting compounds are readily obtainable in most case via 
the described methods. Other starting reagents are 
commercially available and are purchased mainly iron the 
AJdrich Chemical Co. 

The invention is described in more details belov by the 
examples for preparing of representative compounds. The 
structures oX the prepared compounds are supported by 
spectral and chemical analysis data and by other physic- 
chemical characteristics; melting points are uncorrected. MMR 
spectra are recorded using Brucker CXP-200 instrument (at 200 
MHz). The multiplicity of obtained signals are presented 
brieXly; (s) - singlet, (d) - doublet, (t) - triplet, (q) - 
quadruplet and (m) - multiplet. For some oX the compounds the 
molecular mass was determined according to molecular ion (M*J 
peak in its mass-spectrum. Mass-spectra were recorded using 
varian-311 instrument with direct injection oX a sample. 
These examples are given to illustrative purposes only and 
are not limited the present invention by any way. 
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EXAMPLE 1- 

2-Methyl-8-isopropyl-2, 3, 4 , 5-tetrahydro-lH-pyrido[4 , 3- 
b) indole hydrochloride (compound 1) 

A mixture of 0.19 g <1 ramol) of 4-isopropylphenyl- 
hydrazine hydrochloride and 0.12 ml (1 mmol) of N- 
methylpiperidone-4 in 3 ml of ethyl alcohol is cefluxed 
during 1 hour, 2 ml of ethanol saturated with hydrogen 
chloride is added, and ref luxing is carried out further lor 2 
hours, the mixture is cooled to 0° C, the precipitate is 
filtered off, washed with a minimal amount of cold water, 
crystallized from aqueous ethanol. Yield of hydrochloride (1) 
is 0.20 g (75 1 ) , m.p. 200-202°C. Free base is prepared by 
adding thereto the 1 N aqueous solution of sodium 
hydrochloride to adjust pH 8-10. Recrys tallization is 
performed from aqueous ethanol. M.p. 171-173* C. Found, %; C 
78, 63; H 9.25; N 12.07. CH 15 H 2P N*. Calculated, %: C 78.92; H 
8.81? N 12.27. PHR spectrum (CD,CN -*- DMSO-d 4 , ppm, 5} : 1.23 
(6H, d, {CH 3 )iCH, *r=7Hz)? 2.40 OH, s f NCHj) ; 2.74 (4H, m r 3- 
and 4-CH 2 ); 2.88 (1H, septet, (CH,J 2 CH, 3~lHz) ; 3.50 (2H, 3, 
1-CH 2 ): 9.92 (1H, d, 0=7Hz>, 7.10 (111, s r 9-11) , 7.20 

(lH r d, 7-H, J=7Hz>, 10.17 (IK, 5, NH) . 

EXAMPLE 2. 

2, 8-Dimethyl-5- (2 r 4 -dime thylbenzyl) -2, 3, 4 , 5- tetrahydro-lH- 
pyrido[4, 3-bJ indole hydrochloride (compound 2) 

To a suspension of 0.48 g (20 mmol) of sodium hydride in 
6 ml of DM FA a solution of 2 g (10 mmol) of 2, 8 -dimethyl- 
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2, 3,4,5^tetrahydro-lH-pyrido[4, 3-bJindole 10 ml DM FA during 
30 min is added dropwise. Then a solution of 1.65 g (11 mmol) 
or 2, 4-dimethylbenzyi chloride in 10 ml of EM FA is added. The 
mixture is stirred during 30 rain, at 80° C. Finally DM FA is 
evaporated under vacuum. The residue is extracted vith ether 
(3 x 50 ml), the ether extracts are combined, washed with 
water, dried by sodium sulfate. Ether is removed by 
evaporation, the residual oil is dissolved in ethanol and is 
converted into hydrochloride (2) by adding of saturated by 
hydrogen chloride ethanol followed by evaporation under 
vacuum. The precipitated salt (2) is recrystallized from 
absolute ethanol, m.p. 240°C. Yield of the base is 1.42 g 
(40%), Found, %; N 8.20. CH 2I H 2 *N 2 HCl_ Calculated, %: N 7.89. 
PMK spectrum ((CDjJjCO, ppm r 6 ); 2.23; 2.34; 2.40 and 2.46 
(12H, 4s, 2-, 8-, 2'- and 4'- CH, ); 2.69 (4H, m, 3-CH a and 
4-CKj ); 3.61 <2H, s, 1 -CH,) ; 5.17 <2H, s, S-CH*) ; 6.08-7.20 
(6H, m, 6-, 7-, 9-, 3'-, 5'- and 6'-W). 

By the analogous procedure, the rollowing compounds are 
prepared: 

2, 8-Dimethyl-5- <2-diethylaminoethyl> -2 , 3, 4 , 5-te trahydro-lH- 
pyrido[4, 3-b] indole di hydrochloride (compound 4); 

Yield 73 \. m.p. 205-207 D C. 
2, 8-Dimethyl-5- (2-piperidinoethyl) -2, 3 r 4 , 5-te trahydro-lH- 
pyrido [ 4, 3-b) indole di hydrochloride (compound 5); 

Yield 54 \, m.p. 264-265° C. 
2, 8 -Dimethyl- 5- (2-hexamethyleneiminoe thyl) -2, 3, 4,5- 
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tetrahydro-lH-pyrido[4 r 3-b] indole di hydrochloride < compound 
6); 

Yiold 41 t, in. p. 206-207° C. 
2, 8-Dimethyl-S- (2-dibenzylarainoethyl) -2, 3, 4 , 5-tetxahydro-lH- 
pyrido[4,3-b]indole di hydrochloride (compound 7); 

Yield 71 I , m.p. 219-219° C. 

EXAMPLE 3. 

2 , 8 - Di me t hy 1- 5 - ( 2 - cyanoe thy 1 ) - 2 , 3 , 4 , 5- 1 e tr a hydro- 1H- 
pyrido[4, 3-b] indole (compound 6) 

To a solution of 5 g (25 ntmol) or 2, 6-dime thyl-2, 3, 4 , 5- 
totrahydro^lH-pyrido[4,3-b]indole in 25 ml or acrylonitrile, 
slowly and with stirring, 1.25 ml of a solution obtained by 
mixing or 1.037 g (4 mmol) or trimethylphenylammonium 
benzenesulf onate in 3 ml or ethanol is added, rolloved by 
filtered solution or 0.092 g (4 mmol) oT sodium in 2 ml or 
ethanol. 1 hour after the exothermic process is completed, 
acrylonitrile is removed by evaporation, the residue is 
riltered and washed with ether on the rilter. yield 5.21 g 
(67 %), m.p, 127-128°C irrom heptane). Found: M* 253. C^H^N, . 
Calculated: M* 253. IR spectrum: v = 2260 cm"" 1 (O.H) . PMR 
spectrum (CD,CM, ppm f S) : 2.33 (6H, s, 2- and 8~CH 3 ) ; 2.45 
and 2.60 (4H, 2m, 3- and 4-CH,); 2.83 (2H, t, p-CH a , J=*7Hz) ; 
3.49 <2H, s, l-CHz>; 4.20 (2H, t, a-CH 2 , J-7 Hz); 6.95-7.37 
(31C, m, 6-, 7- and 9-K) . 
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EXAMPLE 4. 

2, 8-Diroathyl-5- (2-carboxyethyl) -2, 3, 4 , 5-tetrahydro-lH- 
pyridoj 4 , 3-b] indole hydrochloride (compound 9) 

A mixture of 0.93 g (3.6 romol) of nitrile 8 and 40 ml ol 
15% sodium hydroxide in ethanol is refluxed lor 5 hours. 
Ethanol is removed under vacuum, the residue is acidiXied 
with hydrochloric acid to pH»l and evaporated under vacuum to 
crystallization. The precipitate is .filtered off and 
recrystallized iron ethanol. Yield 1 g (89 %), m.p. 170- 
171°C. Found, %; C 59. B8; K 6.62; N 8.4B. 

CHacMjoN 2 Oi*HCl-0.7 5H 2 O) . Calculated, %: C 59.96; h 7. 05; N 
8.71. PKR spectrum (Py-d s , ppm, 6): 2.40 (3H, s, 8-CW,) ; 2.94 
(5K, m, 2-CHj, 4-CHj); 3.44 (4H, m, p-CH 7 , 3-CH 3 ); 4.40 (4H, 
m, 1-CHj, or-CH 2 ) ; 7.00 (3H, m, 6-, 7-, and 9-H) . 
EXAMPLE 5. 

2, 8 -Dime thy 1-5- (2-carboethoxye thyl) -2, 3, 4 , 5-te trahydro- 1H- 
pyrido[ 4 , 3-b] indole hydrochloride (compound 10) 

3.6 g (14 raraol) or nitrile 8 is reiluxed with an excess 
oX ethanol which is saturated with hydrogen chloride in a 
period of 6 hours. The alcohol is removed by evaporation, the 
residue is recrys tallized Xxom anhydrous ethanol. Yield 2.4 g 
(80 1), m.p. 184-186° C. Found, 1; C 63.89; M 7.86; N 8.31. 
CH w H,4ClNa<VHCl. Calculated, %: C 64.17; H 1.75; N 8.32. 1R 
spectrum: v = 1200 (C-O) , 1728 (C=0) cm" 1 . PMR spectrum oJT 
the base (CDCl 3 , ppm, b) ; 1-20 (3H, t, CHj-CHj, J*=7Hz) ; 2.40 
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<3H, S, B-CW,); 2.54 (3W, s f 2-CH,) ; 2.10 <2H, t, p-CW 2 , 
J=*9Hz); 2.86 <4H, m, 3-, and 4-CHW; 3.62 <2H, 3 r 1-CH 2 ) ; 
4.10 {2H, g, CH,-CH 2 , 0«7Hz| ? 4.30 <2H, t, a-CW*, J=8Hz) ; 6.97 
(1H, d, 6-H, J=8HZ); 7.16 <1H, d, 7-H, J«8Hz> ; 7.18 (1H. 5, 
9-K) . 

EXAMPLE 6. 

2 r 8-Dimethyl-2- (4 -N-phthlaimidobutyl) -2,3, 4, 5- tetrahydro~lH- 
pyrido[4, 3-b}indole bromide (compound 10) 

In 10 ml of benzene are dissolved 0.4 g (2 nunol) of 2,8- 
dimethyl-2, 3, 4 , 5-te trahydro-lH-pyrido(4, 3-b] indole and 1.13 g 
(4 mmol) or N- (4-bromobutyl)phthalimide with stirring. 5 days 
later the precipitate is filtered off, washed with benzene 
and recrystallized from ethanol. Yield 1.02 g <67 %) , m.o. 
236-239° C. Found, \; C 62.35; H 5.97. Cz^HjeBrN:,©* . 
Calculated, I; C 61.97; H 5.90. PHR spectrum <DMSO-d«, ppra, 
5): 1.65 (2H, m, 7-CH,) ; 1.93 <2H, m, p-CH 2 ); 2.35 (3H, s, 8- 
CHi) ; 3.10 (3H, s, 2-CH 3 ); 3.17 (2H, m. 4-CHi) ; 3.48 C2H, m, 
A-CH 2 ); 3.65 and 3.80 (4H, 2m f a-CH t and 3-CH x );.4.66 <2H, s, 
1-CH Z ) : 6.93 <1H, d, 7-H, 3=8Hz>; 7.17 (1H, 5/ 9-H) ; 7.25 
(1H, d, J«=8Hz, 6-H); 8.80 (4H, 5. phthalimide ) ; 10.03 (1H, s, 
NH) . 

EXAMPLE 7. 

2, 2-Dimethyl-5- f 2- <6-me thyl-3-pyridyl) e thylj -2, 3, 4, 5- 
tetrahydro-lW-pyrido[4, 3-b]indolium iodide (compound 11) 
A mixture of 0. 5 g (1.63 mmol) of 2-me thyl-5- [2- (6- 
roethyl-3-pyridyl) ethyl] -2,3,4, 5- tetrahydro-lH-pyrido(4 , 3- 
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b] indole and 0.1 ml 11.63 ramol) of methyl iodide in 10 ml of 
benzene is maintained for 24 hours, the precipitate is 
filtered off f washed with benzene and recrystallized from 
ethanol; dried under vacuum. Yield 0.61 g (95 %), m.p. 200- 
201° C. Found, \ ; C 56.2*7; H 5.93. C Z3 H, B IN, . Calculated, %: 
C 56.36; H 5.86. PMR spectrum (DMSO-di, ppm, 5> : 2.38 (3H, 3, 
6'~CH, ); 2.80 (2H, t, 4-CH* r J=*4Hz) ; 3.0 <2H, t, 0-CH lf 
J=6Hz); 3.13 (6H 7 S/ N(CH,) 2 >; 3.70 (2H, t, 3-CH z , J«4Hz) ; 
4.33 (23, t, a.-CH 2 , J=6Hz); 4.70 (2H, 5, 1-CK 2 ) ; 7.00-7.24 
(4H, m, 6-, 8- and 9-H) ; 7.41 (1H, dd, 4'-H, 0=8Hz, 

J=2Hz) ; 7.53 (1H, d, 5'-H, O=0Hz> ; 8.00 (1H, d, 2' -H, J=2Hz) . 
EXAMPLE 8. 

2 r 2 -Dime thy 1-5- [2- (l, 6-dimethyl-3-pyridinium) ethyl) -2, 3,4,5- 
tecrahydro-lH-pyridol4,3-b]indoliura diiodide (compound 12) 
The solution of 0.306 g (1 mrool) of 2~methyl-5-[2- fe- 
me thyl-3-pyridyl) ethyl] -2 r 3, 4, 5-tetrahydro-lH~pyrido(4, 3- 
b) indole and of 0.2 ml (3.2 rranol) of methyl iodide in 10 ml 
of methanol are refluxed during 5 hours, the precipitate is 
filtered off, washed with methanol and crystallized from 
acetonitrile. Yield G.56 g (95 %), m.p. 307-309° C. Found, \: 
C 44. B9; H 5. ID. C S7 M, 6 I ? H a . Calculated, %: C 44.82; >f 4.96. 
PMR spectrum (DMSO-d B , ppm, S) : 2.72 <3H, s, 6' -CHj) ; 3.16 
(4H, m, 4- and f*-CH 2 ) ; 3.24 (6H, s, N(CH 3 )*); 3.85 (2H, t, 3- 
CH X , J=6Hz); 4.18 (3H, s, 1' -CHi) ? 4.41 <2H, t, a-CH T , 
0=7Wz),- 4.75 <2H, 3, 1-CHj); 7.00-7.24 (211, m, 7-, and 8-H) ; 
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7.44 (lH r d, 9-H, J=8Hz) ; 7.58 (lH f d, 6-H, J=8Hz) ; 7.96 (1H, 
d, 4'-K, J=8HZ>; 8.30 (1H, d, 5' -H, J-8H2) ; 9.05 (1H, s, 2' - 
H>. 

In the same manner was prepared: 
2, 2, 8-Trimethyl-5- [2- (1, 6-dimethyl-3-pyridinium) ethyl] - 
2, 3 , 4 , 5-tetrahydro-lH-pyrido ( 4 , 3 -b] indolium diiodide 
(compound 13) ; 

Yield 90 \, m.p. 306-307°C. 

EXAMPLE 9. 

2-Methyl-2- <4-bromophenacyl) -5- [2- (6-raethy 1- 3- 

pyridynyl) ethyl) -2, 3, 4 , 5-te trahydro-lW-pyrido[ 4, 3-b) indolium 

bromide (compound 14) 

To 0.61 g (2 mmol) of 2-me thyl-5- (2- (6-me thyl-3- 
pyridyl) ethyl) -2, 3 r 4, 5-te trahydro-lH-pyxido[ 4, 3-b]indole in 5 
ml of benzene a solution of 0.56 g (2 mmol} of p- 
bromophonacyl bromide in 3 ml benzene is added dropvise vith 
stirring, after 10 hours the precipitate is filtered off, 
washed vith benzene and recrystallized from acetonitri le . 
Yield 1.08 g (931) , m.p. 177-178°C. Found, \i C 57.69; H 
5.00. C2 B H 2 9Br 2 NjO. Calculated, %: 57.82; H 5.03. PMR spectrum 
(DMSO-d 6 , ppm, 6): 2,30 (3H, 5, 6 -CHj); 2.99 <4H, m, 4- and 
P-CHa); 3.33 (3H, s, NCH,) ; 3.90-4.42 <4H, m, 3- and cl-CH,) ; 
4.97 and 5.08 {2H, 2d, 1-CH 2 or NCK 2 C0, J=14Hz); 5.38 and 
5.56 (2H, 2d, NCHjCO or 0~16Hz) ; 7.00-7.40 (4H, m, 6-, 

7-, 8- and 9-H) ; 7.42 (lH r dd, 4 * -H, J-8Hz, J-2Hz) ; 7.50 (1H, 
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d, 5-H, J=*8Hz); 7.78 (!H,d, 2 meta-H, J=8Hz) ; 7.98 (1H, d, 2 
ortho-H, J=8Hz) ; 8.12 (1H, s, 2-H). 

In the same manner was prepared: 
2,8-Dimethyl-2-phenacyl-5~(2- <6-methyl-3-pyridinyl) ethyl) - 
2, 3, 4, 5-tetrahydro-lH pyrido[4, 3-b] indolium bromide (compound 
15) 

Yield 801, m.p. 155-160°C. 
EXAMPLE 10. 

2, 2, 8-Trimethyl-5- (2-cyanoethyl) -2, 3, 4, 5- tetrahydro-lH- 
pyrido(4 f 3-b] indolium iodide (compound 16) 
Method A 

To a solution or 0.253 g (1 mmol) of nitrile 8 in 2 ml 
of acetone it is added with stirring 0.12 ml (2 mraol) of 
methyl iodide, 24 hours later the precipitate is filtered 
off, washed with acetone, recrys tallized from ethanol, dried 
under vacuum. Yield 0.358 g (90%}, m.p. 284-286°C. Found, %: 
C 51.46; H 5.43; N 10.3. Ci 7 H n INj. Calculated, %: 51.65; H 
5.32; N 10.63. PMR spectrum (DMFA-d 7 , 6): 2.38 (3H, s, 8- 
CH,); 3.16 (2H, t, p-CH,); 3.50 (6H, s, N(CH 3 ) 3 ); 3. 56 (2H, m, 
4-CH 2 ); 4.20 (2H, ra, 3-CK»); 4.70 (2H, t, tr-CH*, J=7Hz ) ; 5.00 
(2H r s, 1-CH 2 ); 7.08 {1H, d, 0=9Hz) ; 7.29 (1H, S, 9-H) ; 7.63 
<1H, d, 6-H, J=9Hz) . 
Method B 

To a stirred mixture of 0.1 g (0.3 mmol) of 2,2,0- 
trirce thy 1-2, 3,4, 5- te trahydro- lH-pyrido [A , 3-b) indolium iodide 
and 3 ml acryloni trile 1 drop of 1, 8-diazabi cyclo[5 . 4 . 0) - 
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undecene-7 (OBI/) is added, and the salt precipitate is 
dissolved. The salt is added to the obtained solution in 
portions of 0.1 g until dissolving is completed (the total 
amount is 0.79 g (2 mmol) ] , the mixture is heated to 40°C and 
with stirring 15 ml of dry ether are added dropvise. The 
precipitate is .filtered off, vashed with ether and 
crystallized from ethanol. Yield 0.65 g (831), m.p. 284- 
2B6°C. The product is identical to the compound obtained 
according to the method A. 

Similarly to the method B is prepared: 
2,2,8-Trimethyl-5- f 2- ca rboethoxye thyl) -2, 3, 4 , 5-tetrahydro-lH- 
pyridoH P 3-b] indolium iodide < compound 17) 

Yield 23%, m.p. 196-19B°C. 

EXAMPLE 11. 

2, 2,8-Trimethyl-5-[2- (5-methyl-2-dimethylaminoethyl) -indolyl- 
3-methylj -2, 3, 4, 5- te trahydro-lH-pyrido [ 4 , 3-b] indolium iodide 
(compound 18) 

A mixture of 0.694 g (2 mmol) of 2, 2, 8-trimethyl- 
2,3, 4, 5-tetrahydro-lH-pyrido(4, 3-b] indolium iodide and 0.15 
ml (1 mmol) of DBU in 3 ml of pyridine is heated with 
stirring at 80-100°C until complete dissolving, and the 
procedure i3 carried out for further 30 min., the mixture is 
cooled, evaporated under vacuum, the product is vashed with 
cold water, filtered off and crystallized twice from water. 
Yield 0.166 g (301), m.p. 228-23D°C (dec). Found, %: C 
60.20; H 6.81; N 9.89 C«H, 7 IN 4 . Calculated, 60.43; H 6.65; 
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N 10.07. PMR spectrum (DMET^-di, ppm, 5): 2.38 and 2.36 <6H, 
2s, 8-CW, and 6'-Ofc); 2.43 (2H, t, 4-CH,, J=7Hz ) ; 2.90 <2H, 
t, CL-CHjr 0-7Hz); 3.23 <2H, t, 3-CH 2 , J-7Hz ) ; 3.42 (6H, 3, 
N(CH,)»); 3.60 (6H, s, M[CH 3 ) a ); 4.00 <2H, t, 0-CH,, 3=1 Hz) ; 
4.95 <2H, s, Ind-CHj-W); 5.50 (2H, s, 1-CH 2 ) ; 6.84 (IK, d, 
6--H, J=8Hz); 6.90 <1H, s, 4-H); 7.02 (1H, d, 7'-H, J=8Hz) ; 
7.26 (1H, d r 7-H f J=8Hz); 7.31 <1H, 3, 9-H) ; 7.52 |1H ( d, 6- 
H, 0=9Hz); 10,96 (1H, s, NIC). 
EXAMPLE 12. 

2,2, 8-Trimethyl-5-methylcarbamoyl-2, 3, 4 r 5- tetr-ahydro- 1H- 
pyrido [4 , 3-b) indolium iodide (compound 19) 

To a stirred mixture of 0.342 g (1 mmol) of 2,2,8- 
triraethyl-2, 3, 4,5- tetrabydro-lH-pyrido 1 4 , 3-b] indolium iodide 
and 3 mi methylisocyanate 1 drop DBU is added, the mixture is 
carefully heated until the salt is dissolved. The excess, or 
methylisocyanate is evaporated under vacuum, the residue is 
washed with ether, crystallized Trom acetoni trile . Yield 0.3 
g (75%), m.p. 174-175°C. Found, 1: C 48.05;. H 5.40; N 10.33. 
Ci 5 H 32 IN 3 0. Calculated, I : C 48.11; li 5.56; N 10.53. PHR 
spectrum (DMSO-d«, ppm, S) : 2.23 (3H, s, 8-CH, ) ; 2.74 <3H, s, 
NOf 3 ); 3.06 <2H, m, 4-CH 2 ); 3.13 <6H, s, N(CH 5 ) 2 ); 3.67 {2H, 
s, 3-CH 2 ); 4.64 <2H, s, 1-CH Z ); 7.00 (1H, d, 7-M, J=8Hz) ; 
7.14 (1H, 3, 9-H); 7.50 <1H, d, 6-H, J«8Hz ) ; 7.88 <1H, broad 
3 r NH). 
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EXAMPLE 13. 

cis~ i±) -2,8-Diniethyl-5-carbanioyl--2,3, 4, 4a, 5, 9b-hexahydro-lH- 
pyrido [ 4, 3-b) indole (compound 20) 

To a solution oX 0.55 g (2 Jiunol) oX cis- (±) -2, 8- 
dim«thyl-5-carbamoyl-2, 3, 4, 4a, 5, 9b-hexahydro-lH-pyrido{4 , 3- 
bj indole dihydrochloride in 2 ml of a hot vater with stirring 
0.2 g (2.5 rainol) of potassium cyanate is added. The mixture 
.froths and becomes transparent. Additional 0.08 g (1 mmol> of 
potassium cyanate is added, the solution becomes turbid, 
forms a precipitate upon cooling, and mixture becomes thick. 
The precipitate is filtered off, washed with water and 
crystallized from ethanol. Yield 0.325 g (72%) , m.p. 116- 
117°C. Found: M* 249. 0»«H 19 N 3 0. Calculated: M* 249. PMR 
spectrum ( (CD 3 ) 2 CO+CDCl 3r ppro, 6): 1-55 and 1.90 (2H, 2m, 4- 
CH ? ); 2.23 and 2.28 (6H, 2s, 2- and B-CH 3 ); 2.40 (2H, m, 3- 
CH 2 ); 2.69 and 3.42 (3H, 2m, 2- 1-CH,, 9b-H ) ; 4.30 <1H, m, 
4a-H); 5,64 (2H, s, NHi) ; 6,89 (1H, d, 0=8Hz) ; 7,01 (1H, s, 
9-H); 7,61 (IK, d. 6-H, 0=8Hz) . 

It is prepared using a similar procedure: 
cis- (±) -2, 8-Dimethyl-5-thiocarbamoyl-2 r 3, 4 ( 4a, 5, 9b-hexahydro- 
lW-pyrido[4, 3-b] indole {compound 21) 

Yield 64%, m.p. 156-158°C ffrom acetoni tri le) . 

EXAMPLE 14. 

cis- (±) -2, 8-oiroethyl-5-phenylthiocarbamoyl-2, 3, 4 , 4a, 5, 9b- 
hexahydro-lH-pyrido[4, 3-b] indole (compound 22) 
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To a stirred solution of 2. €3 9 (13 nunol] or cis- <±) - 
2, B-dimethyl-2, 3, 4 , 4a, 5, 9b-hexahydro-lH-pyrido[4, 3-b] indole 
in 20 ml o£ anhydrous ether 2 ml (1.76 g; 13 mmol) is added 
dropwise of: phenylisothiocyanate . After 30 min. the 
precipitated crystals are filtered of and vashed with ether. 
Yield 4.65g (66*), m.p. 168-169°C. Found: H + 341. CioHjiNjS. 
Calculated; M* 341. IR spectrum: v = 1475 (C=S), 3270 (NH) 
era* 1 . PMR spectrum: (CDClj, ppm, 5): 1.60 and 1.97 (2H, 2m, 4- 
CH 2 ); 2.30 and 2.32 (6H, 2s, 2- and 8-CH 3 > ; 2.36-2.78 and 
3.32-3.54 (5H, 2m, 3- and 1-CH 2 , 9b-H) ; 5.20 (1H, m, 4a-H); 
6.99 (1H, d, 7-K, 0=8Hz) ; 7.12-7.50 (7H, rn, 6- and 9-H, 
C«H S | ? 7,80 (1H, 3, NH) . 

In the same manner was prepared; 
cis- (±) - Z - B -Dimethyl- 5-cyclohexylthiocarbamoyl- 2, 3, 4, 4a, 5, 9b- 
hexahydro-lH-pyrido( 4, 3-b} indole (compound 23)- 

Yield 89%, m.p. 165-166°C. 
cis- (±) -2, 8 -Dimethyl- 5 -butylcarbamoyl-2, 3, 4 ,4a, 5, 9b- 
hexahydro-lH-pyrido[ 4, 3-b) indole (compound 24) 

Yield 88%, m.p. 157-158°C 
cis- (±) -2, 8- Dime t hyl-5-phenylcarbamoy 1-2, 3, 4, 4 a, 5, 9b- 
hexanydro-lW-pyrido( 4, 3-b] indole (compound 25) 

Yield 93%, m.p. 204-205°C 

EXAMPLE 15. 

cis- (±) -2, 8-Dimethyl-5-tririuoroacetyl-2, 3, 4, 4a, 5, 9b- 
hexahydro-lH-pyrido[ 4, 3-b] indole (compound 26) 

C 3 



(101) 



&m¥9-2 1 6882 



To a stirred solution of 0.202 g (1 irunol) of cis- (±> - 
2, 8-dimethyl-2, 3, 4 , 4 a, 5, 9b- hexa hydro- lH-pyrido[ 4 , 3-b] indole 
(base) in 2 ml or ene thylenechloride 0.23 g (0.15 ml; 1.1 
mmol) of trif luoroacetic anhydride is added dropwise. The 
solvent is slowly evapox-ated at 60-70°C. After cooling 1 ml 
of water is added, and the mixture is triturated until a 
precipitate is formed. The precipitate is filtered off, 
washed with water and dried. Yield 0.237 g (901), ra.p. 162- 
164°C. Found, %: C 74 .87; H 7.31; N 12.35. C ls Hx 7 FjNzO. 
Calculated, %: C 60.38; H 5.75; N 9.39. PMR spectrum (CDCl,, 
ppro, 6): 1.60-2,56 [4H, m, 3-CH*, 4-CH,) ; 2.32 and 2.36 (SH, 
2s, 2- and B-CH,) ; 2.75 (1H, m, 9b-H) ; 3,46 <2H, m, 1-CHj) ; 
4.56 [ IK, m, 4a-H); 7.06 (IK, d, 7~H, J=5Hz) ; 7.12 (1H, s, 
9-H); 7,93 (IK, d, 6-H, J=5Hz) . 
EXAMPLE 16. 

cis- (d) -2, 8-Dimethyl-5- (2-bromobenzoyl) -2, 3, 4, 4a, 5, 9b- 
hexahydro-lH-pyrido[ 4, 3-b] indole hydrochloride (compound 27) 

To a stirred solution of 0.202 g (1 romol) of cis- [±) - 
2,8-dimethyl-2, 3, 4, 4a, 5, 9b-hexahydro-lH-pyrido[4 , 3-b] indole 
(base) in 2 ml of methylene chloride 0.24 g (1.1 nunol) of 2- 
bromobenzoyl chloride is added. The solvent is evaporated 
under vacuum, the solid residue is washed with ether. Yield 
0.37 g (95%), ni.p. 190-192°C. Found, fc: C 56.72; H 5.41; N 
6.55. doHjiBrNjOHCl. Calculated, %: C 57.13; H 5.28; N 6.67. 
PMR spectrum of the base (CDClj, ppm, h) : 2.6-3,2 (4H, m, 3- 
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CHj f 4-CH 2 >; 2.28 (6H, 2s, 2- and 8-CH,) ; 4.00 and 5.60 (4H, 
2ro, 1-CH 2 , 4a-H, 9b-W) ; 6.7-7.8 <7H, tn, C«H 5 > . 

In the same manner was prepared: 
cis- (±) -2, 8~Dimethyl-5- (2-methylben2oyl) -2, 3,4,4a, 5, 9b- 
hexahydro-lH-pyridol4, 3-b)indole hydrochloride (compound 28) 

Yield 931, ro.p. 241-243°C. 
cis- (±) -2, 8-uimethyl-5- (3, 4 , 5-trime thoxybenzoyl) - 
2, 3, 4, 4a, 5,9b-hexahydro-lH-pyrido[4, 3-b) indole hydrochloride 
(compound 29) 

Yield 89%, m.p. 182-184°C. 

EXAMPLE 17. 

cis- (±) -2, B-Dimethyl-5- (2-bromopropionyl) -2,3,4,4 3,5, 9b- 
hexahydro-lH-pyridol 4, 3-b) indole hydrochloride (compound 30) 

To a stixred solution of 6.4 g (32 mmol) of" cis- (dt) -2 , 8 - 
dirnethyl-2,3, 4, 4a, 5, 9b-hexahydro-lH-pyrido { 4 , 3-b)indole 
(base J in 50 ml of anhydrous benzene at 0°C dropvise 7.88 ml 
(4 6 romol) of 2-br omopropionyl chloride is added. An hour 
later the precipitate of hydrochloride (30) is filtered off. 
Yield 13.1 g (88%), m.p. 150°C (dec). The precipitate is 
dissolved in vater, make a base vith sodium carbonate, 
extracted vith ether, dried over sodium sulfate. The solvent 
is evaporated, the residue is crystallized from anhydrous 
ether. The base is thus produced, m.p. 134°C. Found, %: C 
57.24; H 6.38; N 7.98. C 16 H zl BrM a O. Calculated, \i C 57.13; H 
6.30; N 8.33. PHR spectrum of hydrochloride (DMS0-d 8 , ppm, 
5): 1.56 and 2.30 (2H, 2ra, 4-CH*); 1.58 (3H, d, CH 5 C, J-7Hz) ; 
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2-32 (3H, s, 8-CH 3 ); 2.00 <3H, s, 2-Obl ; 3.05 and 3.20 (3H, 
2m, 1-K and 3-CH») ; 3.95 (lH r re, 1-H'); 4.27 (1H, m, 9b-H> ; 
4.84 (1H, (1H, m, 4a-H); 5.24 <1H, m, CHCH 3 ) ; 7.12 (1H, d, 7- 
H, J=8H2); 7.43 (lH r s r 9-H) ; 7.90 (1H, d, 6-H, J=8Hz); 9.38 
<1H, s r NH) . 

In tho sane manner was prepared: 
cis- [±) -2, 8-Diroethyl-5-chloroacetyl-2, 3,4,4a, 5, 9b-hexahydro- 
lH-pyrido[ 4 , 3-b] indole hydrochloride (compound 31) 

Yield 90», m.p. 195-205°C (from alcohol), 
cis- (i) -2, B-Dimethyl-S-( (E) -2-butenoylJ -2, 3, 4 r 4a f 5, 9b- 
hoxahydro-lH-pyridot 4, 3-b] indole (compound 32) 

Yield 62%, fa. p. 113-114°C. 

EXAMPLE 18. 

cis- (±) -2, e-Dimethyl-5-methoxyace tyl-2, 3, 4 , 4a f 5, 9b-hexahydro- 
XH-pyrido [ 4, 3-b] indole hydrochloride (compound 33) 

TO a stirred solution of D.l g (4.3 ramol) of sodium in 
10 ml of methanol 0.63 g (2 mmol) of hydrochloride 31 is*, 
added, followed by reflux for 1 hour and cooling. The 
precipitate of sodium chloride is filtered olf, the filtrate 
i3 evaporated, and 2 ml water and 10 ml of benzene are added. 
The organic layer is removed, dried over potassium carbonate, 
then ethanol saturated with hydrogen chloride is added to 
adjust pH = 1, evaporated under vacuum, the residue is 
crystallized from anhydrous isopropanol. Yield 0.34 g (551), 
m.p. 222-224 w C. Found, %: C 61.56; H 7.60; N 8.95. 
CifiHjzNjOrHCl . Calculated, \: C 61.91; H 7.47; N 9.03. PMR 
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spectrum of the base (CDCl,, ppm, 5): 1.90 <2H, in, 4-CB,); 
2.13 and 2.20 {€H, 2s, 2- and 0-CH,) ; 2.32 (3H, OCHj); 
2.60-3.10 (5H, ra, 3-CK,, l-CH 2f 9b-K) ; 3.34 <2H, ra, CHjO) 7 
3.10 (1H, m, 4a-H); 6. SO <1H, d, 7-H, J-8Hz) ; 6.74 (1H, d r 6- 
H r J = BHz); 6.81 (1H, 3, 9-H) . 
EXAMPLE 19. 

cia- (±) -2, 8-Dimethyl-5-N-pyrrolidinoacetyl-2, 3, 4,4a, 5,9b- 
hexahydro-lH-pyridor4,3-b] indole (compound 34) 

To a solution of 0.93 g (3 mmol) of amide 31 in 10 ml of 
ben2ene an excess of pyrrolidine is added, and mixture is 
refluxed for 5 hours. Pyrrolidine hydrochloride is filtered 
of, the filtrate is evaporated under vacuum, the residue is 
recrystallized from hexane. Yield 0.65 g (69%), m.p. 108- 
110°C. Found, t: C 72.9; H B.53; N 13.35. C 19 H^N,0. 
Calculated, %; C 72.79; H 8.69; N 13.41. PMR spectrum (CD 3 CN, 
ppm,, S) ; 1.35 and 2.00 (2H, 2m, 4-CH 2 ); 1.74 (4H r m, (CH a ) z ); 
2.18 and 2.25 (6H, 2s r 2- and 8-CHj) ; 2.58 <4H, m, <CH 2 ) 2 N),- 
3.20-3.57 (5H, m, 1- and 3-CH 2 , 9b-H) ; 4.48 (1H, m, 4a-H) ; 
6.95 (lH r d, 70H, J=8Hz); 7.08 ( 1H, 3, 9-H); 7.84 <1H, d, 6- 
H, 0=8Hz) . 

According to the procedure above are prepared: 
cis- i±) -2, B-Dimethyl-5-N-morpholinoacetyl-2, 3 r 4, 4a, 5,9b- 
hexahydro-2H-pyrido[ 4, 3-bJ indole (compound 35) 

Yiold 38%, m.p. 150-152°C (from hexane). 
cis- (i) -2, B-Dimethyl-5- (2-N-piperidinopropi onyl) - 
2, 3, 4 , 4 a, 5, 9b- he xa hydro- IH-pyr ido[ 4, 3-D1 i ndole (compound 36) 
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Yield 14%, ra.p. 144-145°C (from ether), 
cis- (±) -2, 8 -Dime thy 1-5- (2-N-morpholinopropionyl) - 
2, 3, 4 , 4a, 5, 9b-hexahydro-iH^pyridoC4,3-b) i ndole (compound 37) 

Yield 63%, m.p. 230°c (from ether; dec). 

EXAMPLE 20. 

cis- (db) -2, 8-uimethyl-5- ( 4 -methyl- 1-pyridinioace tyl- 

2, 3, 4, 4a, 5, 9b-hexahydro-lH-pyrido(4, 3-bJ indole chloride 

(compound 38) 

To stirred 3 ml of 4 -me thy 1 pyridine 0.315 g (1 mmol) of 
hydrochloride 31 is added and the stirring is continued at 
60-8 0°C lor 1 hour. The mixture is evaporated under vacuum, 
washed with isopropanol, recrystallized from ethanol and 
dried under vacuum. Yield 0.29 g (79%), m.p. 234~236°C. 
Found, %: C 67.92; H 6.90; N 11.12- C 2 iH 2 6ClN 3 0. Calculated, 
%: C 67.89; H 7.06; N 11.32. PMR spectrum (DMSO-d*, ppra, 8): 
1.64 (2W, m r 4-CH 2 ); 2.30 and 2.62 (6H, 2s r 2- and 8-CH,) ; 
2.83 (3H, s, 4 , -CHi); 3.00-3.87 (4H, m r 1- and 3-CK,) ; 4.24 
(1M, m r 9b-H); 4.90 (1H, m, 4 a-H) ; 6.05 and 6.11 <2H, 2d, 
CH,CO, J=15Hz) ; 7.08 (1H, d, 7-H, J^8Hz) ; 7.38 (1H, s, 9-H) ; 
7.70 (IH, d, 6-H, J«8Hz); 8.06 (2H, d, 3'- and 5'-W, J=7Hz) ; 
9.00 (2H, d, 2'- and 6'-H, 0=7Hz) . 

According to the procedure above are prepared: 
cis - (i:) -2, 8 -Dime thy 1-5- (l-pyridinioacetyl-2, 3, 4, 4 a, 5, 9b- 
hexahydro- IH-pyrido (4 , 3-b) indole chloride (compound 39) 

Yield 80%, m.p. 280°C (Xrom ethanol, dec). 
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cis- <±) -2,8-Dimethyl-5- [2- (4 -methyl -1-pyridini ura) propynyl- 
2, 3, 4, 4a, 5, 9b-hexahydro-lH-pyrido[4 , 3-b) indole bromide 
{compound 40) 

Yield 70*, m.p. 218-220°C (from ethanol) . 

EXAMPLE 21. 

cis- <±) -2, 8-Dimethyl-5- (3-carboxypropi onyl) -2, 3, 4, 4a, 5, 9b- 
hexahydro-lH-pyrido[4, 3-b] indole (compound 41) 

To a stirred solution of 0.202 g {2 mmol) of 2,9- 
dimethyl-2, 3, 4 a, 5, 9b-hexahydro-lH-pyrido[ 4 , 3-b) indole { the 
base) in 5 ml of ether 0.13 g (1.1 mmoJ) of succinic 
anhydride is added, the mixture is heated to reflux, cooled, 
and the precipitate is filtered off, Recrys talliza tion from 
ethanol yields 0.242 g (90%) , m.p. 156-1S9 D C. Found, %: C 
67.22; H 7.70; N 9.33. C, 7 H JZ N 2 Cb. Calculated, I: C 67.51; H 
7.34; N 9.27. PMR spectrum <DKSO-d 6 , ppm, 6): 1.30 and 2.00 
<2H, 2 m, 4-CH z ); 2.18 and 2.27 (6H, 2s, 2- and 0-CH 3 ); 2.44 
(4H, m, COCH 2 CH 2 CO); 2.80 (1H, m, 1-tf) ; 3.41 (4H, m, l^H, 
9b-H and 3-CH 2 ) ; 4.45 (1H, m, 4a-H); 6.95 (1H, d, 7-H, 
J-BHz); 7.08 (lh\ s. 9-H) ; 7.83 (1H, d, 6-H. J=8Hz) - 
EXAMPLE 22. 

cis- (±) -2, 8-Methyl-5-(2- (6-metnyl-3-pyridy 1) ethyl] - 
2,3, 4, 4a, 5, 9b-hexahydro-lW-pyrido[ 4 , 3-b] indole 
tri hydrochloride (compound 42) 

To a solution of 0.9 g (2 mmol) of 2-methyl-5- [2- (6- 
methyl-3-pyridyl) ethyl] -2, 3, 4, 5~tetrahydro-lH-pyrido[4 , 3- 
b] indole sesguisulf ate (dried under vacuum at 120 a CJ in iO ml 

6 9 



< 1 07) 



^9-216882 



of txif lu or oace tic acid vith stirring 0.65 g {10 mmol) of 
zinc povder is added in small portions, the mixture is heated 
until complete dissolving, and evaporated under vacuum. 10 ml 
of ether and 10 ral of 20% sodium hydroxide solution is added 
to the residue, and the mixture is stirred to dissolve the 
precipitate. The ether layer is removed, the aqueous layer is 
extracted with 5 ml of ether. The combined ether extracts are 
dried vith potassium carbonate, evaporated, dissolved in 
excess of alcohol saturated vith hydrogen chloride, and 
evaporated to dryness under vacuum. The residue is washed 
with anhydrous ether, crystallized from e thanol-acotone, 
dried under vacuum. Yield 0.52 g {65%), m.p. 234-236°C. 
Found, %: C 58.10; If 6.53; N 10.05. C 2 oH, 5 NrHCl. Calculated, 
%: C 57.81; H €.80; N 10.12. PMR. spectrum of the base CCDC1 3 , 
ppm, 6): 1.76 (2H, m, 4-CH 2 ); 2.10 and 2.41 (6H, 2s, 2-CH, 
and fc'-CHj); 2.58-2.77 (4H, t+m, f*- and 3-CH 2 , J=7Hz) ; 3.00- 
3.30 (5H, ra, cl- and 1-CU 2 , 9b-H) ; 3.48 (1H, m, 4a-H> ; 6.40 
(1H, d, 6-H, J=7HZ); 6.64 (lH r d f 9-H, J=7Hz) ; 6.88-7.06 (3H, 
ra, 7-, 8- and 5'-H); 7.31 (1H, dd, 4'-H, 0>=9Hz, 0 2 ~3Hz) ; 
8.29 (1H, d, 2'-H, J=*8HZ) . 
EXAMPLE 23. 

cis- i±) -2,2,8 -Trimethyl-5-carbamoyl-2, 3, 4, 4a, 5, 9b-hexahydro- 
lW-pyrido(4 , 3-b)indolium iodide (compound 43) 

To a solution of 0.14 g (0.57 mmol) of the compound 20 
in 2 ml or acetonitrile 0.1 ml (0.15 mmol) of methyl iodide 
is added. After 24 hours the precipitate is filtered off. 
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washed cold acetonitrile, crystallized Xrom ethanol. Yield 
0.21 g (95%), ro.p. 274-276°C. Found, *: C 49. BO; H 5.33; N 
10.45. C15H12IN3O. calculated, %: c 49.63; H 5.39; N 10.22. 
PMR spectrum (DHSO-d„ ppm, 5): 1.76 and 2.32 (1H, 2 m, 4- 
CH X ); 2.23 (3H, 3, 6-CHj) ; 2.92 and 3.20 (6H, 2s, N*(CHj> 2 ]; 
3.35 (2H r m, 1-CH 2 >; 3.71, 3.92 and 4.10 <3H, 3m, 3-CH 7 , 9b- 
H); 4.46 (1H, m, 4 a-H) ; 6.54 [2H, 3, NH 2 ) ; 7.00 (1H, d, 7-H, 
J-9Hz); 7.22 <2H, s, 9-H) ; 7.70 (1H, d, 6-H, J=8Hz) . 

The synthesized compounds of formula I are listed in the 
Table 1. 

Table 1. 

2-Methyl-5, 8-substi tuted 2, 3, 4 , 5- te trahydro-lH-pyrido[ 4 , 3- 
bjindoles (1-9), quaternary salts thereof (10-19) , and 
2,3,4,43,5, 9b-hexahydro-lH-pyrido(4 , 3-b] i ndoles (20-43) oX 
formula I . 




NO. 

Com. R 1 

~1 Me x CH- 

2 He 

3 Me 

4 Me 



11 

Z,4-Me,C«W,-CH,- 
EtzN- (CH,) a - 



HC1 
HC1 
2KC1 
2HC1 
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5 


Me 


<CH,)«N- (CH 2 ) 2 - 






2HC1 


6 


Me 


(PhCH 2 ) 2 N- (CH 2 ) a - 


- 


- 


2HC1 


7 


Me 


tiC- (CH 2 ) t - 


- 


- 


- 


e 


Me 


HOCO- <CH 2 ) r - 






HCl 


9 


Me 


EtOCO- (CH 2 ) 2 - 


- 


- 


HC1 


10 


Me 


H 


C^(CO> 2 N- 
(CH 2 >*- 






11 


H 


6-Me-3-Py- <CH,) 2 - 


Me 


I 


- 


12 


H 


l,6-Me 2 -3~Py + -<CH,) 2 - 
(I'J 


Me 


I 


- 


13 


Me 


l,6-Me 2 -3-Py*- (CH 2 ) 2 ~ 
(X") 


Me 


I 


- 


14 


H 


6-Me-3-Py- (CH,) 2 - 


4-BrC«H 4 COCH 2 - 


Br 




15 


Me 


6-Me-3-Py-(CH x ) 2 - 


Ph-COd^- 


Br 


- 


16 


Me 


NC- <CH 2 ) 2 - 


Me 


I 


- 


17 


Me 


EtOCO- 1CH 2 ) 2 - 


Me 


I 


- 


18 


Me 


5-Me-2- [Me,N- (CH 2 ) 2 j- 
indolyl-3-CH 2 - 


Me 


I 


- 


19 


Me 


HeNH-CO- 


He 


1 


- 


20* 


Me 




- 




- 


21 


Me 


H 2 N-CS- 


- 


- . 




22 


Me 


PhNM-CS- 








23 


Me 


c-CeHnNK-CS- 








24 


Me 


n-BuNH-CO- 








25 


Me 


PhNH-CO- 








26 


Me 


CF 3 ~C0- 
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27 


Me 


2-BrC«H 4 -CO- 


- 


HCl 


28 


He 


2-MeCiKt-CO- 


- 


HCl 


29 


Me 


3, A , 5- (MeO) ,C,H 2 -CO- 


- 


HCl 


30 


Me 


Br-CH (Me) -CO- 


- 


HCl 


31 


Mo 


ClCH,-CO- 


- 


HCl 


32 


Me 


(E) -Mo-CH=CH-CO- 


- 




33 


Me 


MeOCH 2 -CO- 


- 


HCl 


34 


Me 


<CW 2 ) 4 N-CH 2 -CO- 


- 


- 


35 


Me 


0(CH 2 CH 2 > z N-CK,CO- 




- 


36 


Me 


(CH 2 ) 5 N-CH(Me)~CO- 


- 


- 


37 


Me 


0(CH 2 CH 2 ) 2 NCH(Me) - 




- 






CK2CO- 






38 


Me 


4 -Me-1- Py*-CH 2 -CO- 


- 








<ci-> 






39 


He 


l-Py*-CH 2 -CO- (Cl*) 


— — 




40 


Me 


4-Me-l-Fy*-CH (Me) CO- 










(Br-> 






41 


Me 


HOCO- (CH 2 ) 2-CO- 






42 


Me 


6-MB-Py-^-{CH 7 ),- 




3HC1 


43 


Me 


H 2 ^l-CO- 


Me I 






from 20 


to 43 cis-(±)-2,3,4,4a. 


5, 9b-hexahydro-lH- 





pyrido[ 4 , 3-b} indoles {that is is an ordinary bond). 

An stated above the compounds ox* Xoxmula I according to 
the invention possess an ti- MM DA activity which is 
demonstrated by biological testing results. 
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EXPERIMENTAL BIOLOGICAL DATA 

The experiments were performed using white mongrel mouse 
males having the weight of 20-24 g. The tested compound vas 
injected intraperi tone ally 40 minutes prior to nmda 
injection. The compound vas used in a lorm of solution in 0.2 
ml of 5 I aqueous dimethylsulf oxide. Preliminary under ether 
anesthesia, a skin graft was removed on the mouse's head, and 
a hole was made in the cranium using a thin drill. Then NMDA 
was injected into the lateral ventricle of the brain using a 
mycrosyringe in the dose of 0.1 jig at a volume of 1.4 >l1. The 
depth of mycrosyringe needle immersion was of 2.5 mm. The 
accuracy of NMDA entrapment was controlled by injection of 
methylene blue. After the operation, the wound was treated 
with 2 % Novocain solution (V.V. Grigoryev, V.A. Nemanova - 
Bull. Exper. Biol. Hed., 1969, No. 9, pp. 299-302]. After 
passing out the anesthesia, the mice did not demonstrate any 
signs of pain or anxiety. Evalution of results was performed 
after 2-4 hours from the operation. 

As the checking animals those were used which have 
obtained physiologic solution. In the checking group, 
injection of NMDA into the lateral ventricle of the brain in 
a dose of O.l jig per a mouse caused running, jumps, 
convulsions and later death of an animal. In the experimental 
group, the preliminary injection of the tested substances 
prevented convulsion's' development and an animal death. 
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Each substance dose was tested on a group comprising 6-8 
animals . 

The compounds' activity was expressed as EDse value (a 
substance's dose which prevents convulsion's' development and 
death for 50 % of animals) , which value was estimated using 
the method of Litchfild and vilcoxon [Litchfild J.T., 
Wilcoxon F.O., J . Pharmacol. Exp. Ther. - 1949, v. 96, pp. 99- 
114J . 

The testing results are presented in the Table 2. As a 
standard substance, in experiments 2-amino-5-phosphovaleric 
acid (APS) was tested as well, the latter being known as 
NM DA- receptors antagonist [Evans et al. - Bri t. J . Pharmacol. , 
1982, v. 75, p. 65J . Said data is also reported in the Table 
2. 

It can be seen from the data presented in the Table 2 
that the compounds of formula I according to the invention 
exhibit anti-NMDA activity upon intraperi toneally injection 
in the range of E0 5o from 9 to 46 mg/kg, an exceed the 
activity of a standard substance APS by 4.2 - 21 times. And 
said compounds do not possess appreciable neurotoxic action 
within the investigated active doses range, this making them 
valuable for use in medicine, in treatment and preventing of 
diseases which pathogenesis mechanism includes participation 
of glutamatergic neuromediatory system and, in particular, in 
treatment of neurodegenerative diseases, such as Alzheimer's 
disease, Huntington's chorea, brain ischemia, infarct, 
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angiospasm, hypoglycemia, cardiac arzost, epilepsy, brain 
injuries, schizophrenia, paralysis and others. 

Table 2 



Anti-NMDA activity of hydrogenated derivatives of 1H 
pyrido- [4, 3-b] indoles. 



Compound Wo 


BDso 


(mg/kg) 


Compound No 


ED 50 


(mg/Jcg) 


1 


30 


± 


5 


24 


17 


± 


3 


2 


35 


± 


7 


25 


23 


± 


2 


5 


36 


± 


4 


26 


45 


± 


6 


6 


42 


± 


S 


27 


32 


± 


5 


7 


46 


± 


6 


28 


27 


± 




8 


29 


± 


4 


29 


18 


± 


2 


11 


11 




2 


30 


24 




A 


12 


32 


t 


4 


31 


16 


i 


4 


13 


14 


± 


2 


32 


41 




A 


14 


13 




3 


33 


35 


1 


10 


15 


9 i 


: 2 


34 


23 


+ 


2 


16 


42 


t 


5 


35 


38 




4 


17 


13± 


2 


38 


42± 


5 


18 


14 




2 


39 


30 


1 


5 


19 


33 


± 


4 


40 


29 




5 


20' 


4 i 


6 


41 


45 


± 


10 


22 


29 


1 


5 


43 


36 


± 


4 


23 


23 


± 


5 


AP5 (standard) 


190± 


1 



- from 20 to 43 - cis- <±) -2, 3, 4 , 4 a, 5, 9b-hexahydro-lK- 



pyrido[4, 3 -b] indoles. 
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DETERMINATION OF ACUTE TOXICITY 

The acute toxicity of substances was determined onwhite 
mongrel mouse males having the weight o£ 22-26 g. ThB 
substances were injected intraperitoneal^ in a Xorm of 
solution or a suspension in 1 % starch solution. The 
observation period was H days. The toxicity in the Torm or 
LD JO was calculated according to the method or LitcnTild and 
Vilcoxon [Litchfild vilcoxon f.j., 0. Pharmacol, Exp. 

Ther. - 1949, v. 96, pp. 99-1HJ. 

Examples oX the claimed compound' toxicity are presented 
in the Table 3. 

Table 3. 

Acute toxicity of some oJf compounds or Xormula I. 



Compound No. LD 5 o r mg/kg 



6 ~" 150 

11 80 

15 75 

16 105 

21 150 

22 650 

28 45 

29 n5 

30 800 

31 350 
38 70 
*P5 iioO 
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It is established as the result of the conducted 
testing , that LD 30 of the tested compounds is from 4 5 to BOO 
rug/ kg. In accord with the tonicity classification of chemical 
substances, said compounds should be regarded as moderately 
and low toxic ones. Although the acute toxicity of" the given 
compounds somehow exceeds the acute toxicity value for APS, 
the comparison of therapeutical index parameters defined as 
the ratio LDjp/EDso (D.N, Plutitsky et al. -Knim. Pharm. Zh . , 
1986, No. 10, pp.1209 - 1213) indicates that most of the 
tested compounds are of substantial preference if compared 
with APS. 

The next aspect of the invention represents a method of 
treating and preventing of diseases which pathogenesis 
mechanism includes participation of glutamatergic 
neuromediator system, which method comprises prescription to 
the patients an effective amount of a compound of formula I. 

The dose of an active component (a compound of formula I 
or pharmaceutical^ acceptable salts thereof) varies 
depending upon many factors, such as an age, sex or weight of 
an a patient, symptoms and seriousness of a disease, the 
concrete compound to be prescript, dosage form, preparation 
form which comprises the active compound. 

As a rule, the total dose to be prescript is of from 1 
to 200 mg per a day. The total dose can be divided into 
several doses, e-g., for administering from 1 to 4 times a 
day. An oral prescription, the total doses range of an active 
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substance is from 10 to 20D mg a day, preferably from 15 to 
ISO rag. At parenteral administering the range of doses to be 
prescript is or from 5 to 100 mg per a day, preferably from 5 
to 50 mg, and at endovenous injection - from 1 to 50 rag a 
day, preferably from 1 to 25 mg. The concrete dose can be 
selected by the acting physician. 

As it is used in medicine, the compounds of formula I 
according to the present invention are recommended to be used 
in a form of compositions, which represent, respectively, the 
next aspect of the invention. 

A pharmaceutical composition in accordance vith the 
invention should be prepared using the generally accepted 
procedures vith regard to the state of art, and comprises a 
pharmacologically effective amount of an active agent, 
represented by a compound of formula I or pharmaceutically 
acceptable salts thereof (designated further as "an active 
compound"), which amount usually represents from 5 to 30 vt. 
t, in combination with one or more pharmaceutically 
acceptable auxiliary additives, such as diluents, binders, 
loosening agents, adsorbents, aromatic substances, flavoring 
agents. In accord with the known methods, pharmaceutical 
compositions an be represented by various liquid or solid 
medicinal forms. 

Examples of solid medicinal forms include, for example, 
tablets, pellets, gelatin capsules, etc. 
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Examples of liquid medicinal forms for injections and 
parental administering include solutions, emulsions 
suspensions, etc. 

Compositions are usually prepared using standard 
procedures comprising mixing of an active compound with a 
liquid or finely divided solid carrier. 

The compositions according to the invention,, in the form 
of tablets, comprising from 5 to 30 % of the active compound 
and filler(s) or carrier(s). The latter ones used for tablets 
are: a) diluents: beet sugar, lactose, glucose, sodium 
chloride, sorbitol, mannitol, glycol, disubs tituted calcium 
phosphate; b} binding agents: magnesium aluminium silicate, 
starch paste, gelatin, tragacant gum, methyl cellulose, 
carboxymethyicellulose an d polyvinylpyrrolidone; c) 
loosening agents: dextrose, agar, alginic acid or salts 
thereof, starch, tvin. 
PREPARATION 1. 

100 g tablets including each one 15.0 mg of the compound 

9. 

Compound 9 15.0 mg 

Lactose 40.0 mg 

Alginic acid 20.0 mg 
Citric acid 5.0 mg 
Tragacant 20 mg 
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A tablet may be formed by pressing or shaping an active 
ingredient together with one or more additional ingredients. 

The preparation of pressed tablets was performed on a 
special equipment. The active ingredient in a Tree -form such 
as powder or granules, in an amount of 150 g (the amount 
necessary for preparing 10 O00 tablets) is mixed with the 
binder - tragacant (200 g) , nixed with a diluent - lactose 
{400 g) , loosening agent - alginic acid (200 g> and flavoring 
- citric acid (50 g) are added to the mixture. 

In the gelatin capsules, colorings and stabilizers are 
additionally used. The colorings used are : tetrazine, 
indigo; the stabilizers used may be: sodium me tabisulf i te, 
sodium benzoate. The suggested gelatin capsules comprise from 
1 to 20 I of an active ingredient. 
PREPARATION 2. 

50 mg capsules including each one 50 rng Of the compound 

31. 

Compound 31 50 . 0 mg 
Glycerol 100.0 mg 

Sugar syrup 290.0 mg 
Mint oil 40.0 mg 

Sodi um 10.0 mg 

benzoate 

Ascorbic acid 5.0 mg 
Tetrazine 5.0 mg 
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500 q of an active substance (compound 31) {the amount 
necessary Tor preparing 10 0OO tablets) are finely divided and 
are mixed in a mixing chamber with glycerol (1 000 g) an 
sugar syrup (2 900 g) . After mixing, mint oil (400 g), Sodium 
benzoate (1O0 g), ascorbic acid (50 g) and tetrazine <50 g) 
are added to the mixture. The gelatin capsules are .formed by 
the drop method. Said method provides simultaneous dropping 
dosing or a medicinal solution and of a heated gelatin mass 
(900 g of gelatin) into a cooled Vaseline oil- As result, 
seamless spherical capsules are formed filled with a 
medicinal which are ready for use and comprise 50 mg of an 
active substance. 

The injection forms of the composition preferably 
represent isotonic solutions or suspensions. The above forms 
can be sterilized, and may contain the additives such a 
preservatives: sodium raetabisuUfite, benzoic acid, sodium 
benzoato, a mixture of me thylparabene and propylparaben ; 
stabilizers: apricot gum and gum arabic, dextrin, starch 
paste, methylcellulose, twin; salts which control the osmotic 
pressure (sodium chloride) or buffers. Moreover, said 
solutions may comprise other therapeutically substances. 

PREPARATION 3. 

2 ml ampoules including each one 20 rog Of the compound 

24. 
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Compound 24 20.0 mg 

Sodium chloride 1 . 6 ml 
0.9 % 

Benzoic acid 10.0 mg 

Methylcellulose 10.0 mg 

Mint oil 0.4 ml 

To prepare the injection forms, the active compound 24 
(20 g; the amount necessary for preparing 1000 ampoules) is 
finely divided and mixed in a mixing chamber vith (1000 g) 
mint oil (400 ml), then methylcellulose is added (10 g), 
mixed vith 0.9 % solution of sodium chloride (1600 ml) and 
finally benzoic acid is added (10 g) . The obtained solution 
is packed in 2 ml ampoules and is sterilized with a steam 
during 30 minutes. 
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3. Claims 

THE C LA J MS 

1. 2-Methyl-5, 8-substi tuted 2, 3, 4 , 5-tetra- and 
2, 3,4,4a, 5, 9b-hexahydro- iH-pyrido H , 3-b} indoles and 
quaternary salts thereof having the quaternized nitrogen atom 
at the position 2 of the general Xormuia I: 




wherein: 

the doted line and accompanying continuous line ( ) 

are an ordinary or a double bond; 
R 1 is H or lower alkyl; 

R* is 2- (2- (N~roethyl-N-R 3 -methylamino) ethyl) -5-R 1 - 
indolyl-3-methyl group wherein R 1 is as defined above, and R* 
is defined below, or a group of the general formula: 

-f C 4— 4-C H4— f CHJ-Y 
|| m j i ■'it 

Z Afk 

wherein: 

Y is selected from the group consisting of H, halogen, 
cycloallcyl, ethenyl optionally mono-, di- or tri-substituted 
with lower alkyl, mono-substituted with aryi or p-mono- 
substituted with COOR 4 [where R< is H, alkyl, aralryl, aryl 

8 4 



(122) 



W9-216882 



(optionally mono-, di- or tri-substi tuted vith substituents A 
as defined belov)]; OR 4 (vherein R 4 is as defined above); 
alfcylsulf onyl; arylsulf onyl; NR S R C (vherein R s and R f may be 
th«? same or different and each is independently H; alfcyl; 
cycloalkyl; aralkyl, aryl optionally mono-, di- or tri- 
substituted vith substituents A defined below; 2-, 3- or 4- 
pyridyl; alkylsulf onyl; arylsulf onyl; or one of substituents 
R 3 or R* is COR 7 ivhere R 7 is H, alkyl, alkoxy, cycloalfcyl, 
aralkyl, aryl optionally mono-, di- or tri -subs ti tuted vith 
substituents A defined belov, 2~, 3- or *-pyridyl>; or R 5 and 
R 6 taken together form a group of the general formula: 
- (CW X ) 2 -V- <CH,) 2 -, vherein V is -O-, - <CH*] q- (wherein q = 0, 
1 or 2 ); or 

n 

V 

(vnerein R* is H, alicyl, aryl optionally mono-, di- or tri- 
substituted vith substituents A defined belov; V is H* or 0; 
r - 0 or 1 ) ; or R $ or R* taken together vith the nitrogen 
atom to vhich they are attached form an N-phthalimido group 
optionally mono-, di- or tri- or tetra-substi tuted vith 
substituents A defined belov; COR* (vhere R* is H, alkyl, 
aralkyl, aryl optionally mono-, di- or tri-substi tuted vith 
substituents A defined belov; OH, an alkoxy group, NR S R 6 
derined above except for the optionally substituted N- 
phthalimido group, 2-, 3-, or 4-pyridyl); CM; CHal, (vherein 
Hal is chloro, fluoro or brorao) ; aryl (optionally mono-, di- 
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or tri -substituted with substituents A defined below); 2-, 3- 
and 4-pyridyl (optionally mono- or di-substituted vith lover 
alkyl) and corresponding thereto quaternary salts of 1-r'CHj - 
pyridiniura-2, -3 or -4 (vherein R* is as defined below); 
trialkyl ammonium; cycloalkyl ammonium; N-azinium and N- 
azolium; 

Z is O r S or H x ; 

k denotes 0 or an integer from 1 to 4; 
1, m and n independently are 0 or 1; 

whi le : 

1) Y may have any one of the aforesaid definitions only vhen 
k-»m £ 2, and 1=0; 

2) vhen k = 1 = m = 0 r then Y is other than halogen, CHal*, 
OR\ NR s R 5 r aryl. trialkyl ammonium, cycloallcyl ammonium, N- 
azinium or N-azolium; 

3) vhen k = 1, and 1 = m « 0, then Y is other than halogen, 
trialkyl ammonium, cycloallcyl ammonium, N-azinium or N- 
azolium; 

4) vhen k = 1 = 0, m = 1 and 2 is O, then Y is other than 
halogen, OH, CN, alkylsulf onyl, arylsulf onyl, trialkyl 
ammonium, cycloalkyl ammonium, N-azinium or N-azolium; 

5) vhen k = 1 « 0, m«l and Z is S, then Y is only the group 
NR 5 R* wherein R* is hydrogen; 

6) vhen 1=0, then Z is other than H»; 

7) when k = 0, and 1 = ra =* 1, then Z is other than S; 
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R* is a group -(O^K-Y' (where Y' is as defined above for Y, 

and k is as defined above) ; 

while: 

when k « 0, then Y* is other than halogen, WR S R*, trialkyl 
ammonium, cycloalkyl ammonium, N-azinium or N-azolium; 
X is an anion of a pharmacologically acceptable acid; the 
substituents A are selected independently from the following 
group: halogen, lower alky!, a lower alkoxy group, N0 2 , CN, 
COR 9 (wherein R 5 is as defined above except for pyridyl 
derivatives), CFj, NR 5 R 6 (wherein R 5 and R* are as defined 
above) ; 
provided that 

•» is a double bond and n - 0, when R 1 is methyl, 

then R* is other than: H r methyl, benzyl, 2 -pyridyl methyl, 
2- <6-methyl~3- pyridyl) ethyl, 2- (4 -pyridyl) ethyl , 2- (N,N- 
dimethylami no) ethyl, or 3 - { N, N-dirae thy 1 amino) propyl; and 
when R 1 is H, then R*, except for the aforesaid 
definitions, is also other than: n-butyl, cyclohexyl, 4- 
chlorobenzyl, 2-phenyle thyl, 2~ and 3-pyridyl, l-(2- 
pyridyl) ethyl, 2- <2-pyridyl) ethyl, 1- (3-pyridyl) ethyl, 1- 
(6- me thy 1-3 -pyridyl) ethyl, diethylaminocarbonyl, 
hydroxymethyl, 2-methyl~3- (N, N- dime thy la mi no) propyl, a 
group of the general formula R 10 O*(CHi)t- (wherein R*° is 
Ci-Ct alkyl, cyclohexyl or phenyl); or a group of the 
general formula R s R a N- (CHt) p- [where p = 2 and R s and R 6 each 
is ethyl, or R 5 and R* together are tetra- or 
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pen tame thylene; or p = 3 and R 5 and R € taken together 
represent a group - (CHr) 2 V (CH 2 ) t (wherein V i 3 -O-, NOb, 
NCH,C fi H s ) } , 

b) iX is an ordinary bond and n =» G, when R* is H, then 

R 2 is other than H, methyl, ethyl, benzyl, acetyl, 
chloroacetyl, or <N-morpholino-, or N-piperidino-, or N r N- 
dime thylamino) acetyl; 3-chloropropionyl, 3- (N- 
morpholino) propionyl or 5-chloropentaonyl; when R 1 is 
methyl, then R 2 is other than H r 2, 2, 2-triXluoroethyl, 2- 
(N, N-dimethylamino) ethyl, 3- (N, N- dimethyl a mi no) propyl, 
acetyl, 2-ethylhexanoyl; \B) -2-butenoyl in the case oX cis- 
<-) -isomer, (E) -cinnaraoyl; 

c) iX is a double bond and n - 1 then, when each of R 1 

and R 1 is H, and X is iodo, R 2 is other than 11, methyl, 
ethyl or propyl ; 

vhen each of R 1 and R J is H, and X is methylsulXate , then R* 
is other than benzyl; 

when R 1 is If, R 3 is methyl, and X is iodo, then R 2 is other 
than H; 

when R 1 is methyl, R 1 is H, and X is iodo, then R 2 is other 
than H or methyl; 

vhen R l is H, R* is phenyl, and X is chloro, then R 2 is other 
than H or benzyl; 

when R 1 is H, R J is phenyl, and X is iodo, then R* is other 

than 3- (N,N,N- t rime thy lammonium) propyl iodide; 

and salts thereoX with pharmaceutical^ acceptable acids. 
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2. The compounds according to Claim 1 which are 2- 
methyl-2,3, 4 , 5-tetrahydro-lH-pyridoC 4 , 3-b] indole derivatives 
or the general Xormula 1.1: 



R 




R 2 LI 

wherein: 

R* is as derined in Claim 1; 

R* is a group of the general formula -(CH 2 )rY wherein Y 
is selected from the group consisting of H, halogen, 
cycloalfcyl, ethenyl (optionally mono-, di- or tri-substituted 
with lower alryl, mono-substituted with aryl or p-mono- 
SUbStitUted with COOR\ wherein R* is as defined in Claim 1); 
OR* (wherein R 4 is as defined in Claim 1); alkylsulf onyl; 
arylsulfonyl; NR 5 R 6 (therein R 5 and R 6 are as defined in Claim 
1); COR 9 (wherein K 9 is as definud in Claim 1); CN, CHal 3 
(wherein Hal is chloro, fluoro or brorao) ; aryl (optionally 
mono-, di- or tri-substituted with substituents A defined in 
Claim J); 2-, 3- and 4-pyridyl optionally mono-, or di- 
substituted with lover alkyl, or corresponding thereto 
quaternary salts of 1-r' ch 2 -pyridiniuro-2, -3 or -4 (wherein 
R 3 is as defined in Claim 1); trialkyl ammonium; cycloalryl 
ammonium? N-azinium and W-azolium (each of which is 
optionally substituted); 
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k is as denoted in the Claim 1 for formula I; 
while: 

Dvhen k = 0 r then Y is other than halogen, CHal,. or\ NR s r', 
aryl, trialkyl aramonium, cycloalfcyl ammonium, W-azinium or 
N-azolium; 

2>vhen X = l f then Y is other than halogen, trialKyl 
ammonium, cycloalfcyl ammonium, N-azinium or N-azolium; 

provided that 

vrhen R 1 is methyl, then R 1 is other than H, methyl, benzyl, 
2-pyridylmethyi, 2- (6-methyl-3-pyridyl) ethyl, 2-|4- 
pyridyl) ethyl, 2- (N, N-dimethyLamino) ethyl, or 3- <N, In- 
dira© thylami no) propyl; and when R* is H, then K 7 , except for 
the aforesaid definitions, is also other than n-butyl, 
cyclohettyl, 4-chlorobenzyl, 2-phenylethyl , 2~ and 3-pyridyl, 
1- (2-pyridyl) ethyl, 2- (2-pyridyl) ethyl, 1- { 3-pyridyl) ethyl, 
1- <6~methyl-3-pyxidyl) ethyl, die thylami nocarbonyl, 
hydroxymethyl, Z-methyl-3- <n, N-di me thylami no) propyl, a group 
oX the general formula R*0-<CH2) 2 - defined above, or a group 
of the general formula R 5 R*W- (CH 2 | p- defined in Claim 1. 

3. The compounds according to Claim 1 vhich are 
derivatives of 2-methyl~2, 3, 4 , 4 a, 5, 9b- hydro- IH-pyrido [ 4 , 3- 
b] indole of the general formula 1.2: 
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R2 



1.2 



wherein: 

R x is as definod in Claim 1; 
R* is a group of the general formula: 
-(CU- (CH) x-CHjK-Y 
z Alk 

wherein Y, 2, k, 1 and rn are as defined in Claim 1; 
while: 

1) when k = 1 = m = 0, then Y is other than halogen, CHaij, 
OR*, NR J R 6 , aryl, trialkyl ammonium, cycloalkyi ammonium, N- 
a2inium or N-azolium; 

2) when k = l f and 1 = m = 0, then Y is other than halogen, 
trialkyl ammonium, cycloalkyl ammonium, N-azinium or N- 
azolium; 

3) when k = 1 = 0, m^l and 2 is 0, then Y is other than 
halogen, OH, CM, alkylsulf onyl , arylsulf onyl, trialkyl 
ammonium, cycloalkyl ammonium, N-azinium or N-azolium; 

4) when k = 1 = 0, m = 1 and 2 is S, then Y is only the group 
NRV wheroin R 6 is hydrogen; 

5) when 1=0, then Z is other than H 2 ; 

6) when k = 0, and 1 = m « 1, then Z is other than S; 
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provided that: 

when R l is H, then R* is other than H; methyl; ethyl? benzyl; 
acetyl; chloroacetyl; <N-reorpholino-, N-piperidino- or N,N- 
die thylamino) acetyl; 3-chloropropionyl; 3- <N- 
morpholinojpropionyl; or 5-chloropentanoyl; and 
when R 1 is methyl, then R* is other than H, 2,2,2- 
trifluoroethyl, 2- (N, N-dime thylamino) e thy 1, 3- (N, N- 
dime thylamino) propyl, acetyl, 2-ethylhexanoyl, <B) -2-butenoyl 
in the case oJf cis- (-) -isomer, and (E) -cinnamoyl. 

4. The compounds according to Claim 1 which are the 
quaternary salts of 2-methyl-2-R 5 CH,-2, 3, 4 , 5-tetrahydro- and 
2-me t hyl-2-R 3 CH 1 -2, 3,4,43,5, 9b-hexahydro-lH-pyrido [ 4 , 3- 
b] indoles (having the quaternized nitrogen atom at the 
position 2) or the general formula 1.3: 

I 

1.3 

wherein: 

the dotted line and accompanying continues line ( ) 

represent an ordinary bond or a double bond; and 
R l and X are as defined in Claim 1; 

R* is 2-(2-(N-methyl-N-R , -methylamino)ethyl)-5-R 1 -indol- 
yl-3-methyl group {wherein R 1 and R J are defined above 
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according to Claim 1) , and in this case is a 

double bond; or a group of the general .formula : 

- |C) a -{CH>i-CH 2 ) t -Y 

II I 
Z Alk 

wherein Y, Z, k, 1 and m are as defined in Claim L; 
while : 

1) Y may have any one or the above definitions only when 
fc+m£2, and 1 «= 0; 

2) vhen Je - 1 = m = 0, then Y is not halogen, CHalj, OR 4 , 
NR S R { , aryl, trialkyl ammonium, cycloalkyl ammonium, N- 
azinium or N-azolium; 

3) vhen k = 1 = 0, m = 1 and Z is 0, then Y is other than 
halogen, OH, CW, alkylsulf onyl, arylsulf onyl, trialkyl 
ammonium, cycloalkyl ammonium, N-azinium or N-azolium; 

4) when fc - 1 « 0, m - 1 and z is S, then Y is only a group 
NR S R* wherein R 6 is hydrogen; 

5) vhen 1 = 0, then z is other than H 2 ; 

6) vhen k » 0, and 1 = m = 1, then Z is other than S? 

provided that ; 

when R 1 and R J each is H, and X is iodo, then R 2 is other than 
H, methyl, ethyl or propyl; 

when R* and r' each is H, and X is methyl sulfate, , then R 1 is 
other than benzyl; 

when R 1 is H, R* is methyl, and X is iodo f then R* is other 
than h; 
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when R l i 3 methyl, R> is H, and X is iodo, then R* is other 
than H or methyl; 

when R 1 is H, R 3 is phenyl, and X is chloro, then R* is other 
than H or benzyl; 

when R 1 is H, R 1 i 3 phenyl, and X is iodo, then R a is other 
than 3- (N, N, N-trirae thylarnmonium) propyl iodide. 

5. The compounds according to Claim 2 which are 5- 
substituted 2-roethyl-2, 3, 4, 5-tetrahydro-lH-pyrido[4 , 3- 
b} indoles of the genexal formula 1.1.1: 



wherein: 

R 1 and X are as defined in claim 1; and 

V is selected from the group consisting of cycloalkyl; 
ethenyl (optionally mono-, di~ or tri -substituted with lover 
alkyl, mono- substituted with group COOR\ wherein R* is as 
defined in Claim 1); 2-, 3- and 4-pyridyl (optionally mono-, 
or di -substituted with lover allcyl); 

provided that: 

vhen R l is methyl, then Y is other than H; and 




I 

Y 



1.1.1 
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when R 1 is H, then Y is .further other than cyclohexyl, 2- and 
3- pyridyl. 

6. The compounds according to Claim 2 which are 5- 
(substituted methyl) -2-methyl-2, 3, 4 , 5-tetrahydro-lH- 
pyridot4,3-b] indoles of the general formula 1.1.2: 



wherein: 

R x is as defined in Claim 1; 

Y is selected from the group consisting of H, 
cycloalkyl; ethenyl <optionally mono- f di- or tri-substituted 
with lover alkyi, mono -substituted with aryl, p-mono- 
substituted with COOR 4 , wherein R 4 is as defined in Claim 1); 
CN; CHal' (wherein Hal is chloro, fluoro or bromo) ; 
alfcylsulfonyl; arylsulf onyl; aryl (optionally mono-, di- or 
tri-substituted with substituents A defined in Claim 1); COR s 
(wherein R* is as defined in Claim 1 } ; 2-, 3- and 4-pyridyl 
(optionally mono-, or di-substituted with lower alryl) ; 

provided that: 

when R l is methyl, then Y is other than H, phenyl, 2-pyridyl; 




CH 2 Y 



1.1.2 
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when R 1 is H, then Y is also other than OH and 4- 
chlorophenyl. 

7. The compounds according to Claim 2 which are 5- (2- 
substituted ethyl) -2-methyl-2, 3, 4 , S-tetrahydro-lH-pyrido^, 3- 
bjindoles of the general formula 1.1.3: 



wherein: 

R 1 is as defined in Claim 1; 
Y is as defined in Claim 2; 

provided that: 

when R x is methyl, then Y is other than dimefchylamino group, 
6-methyl-3-pyridyl or -4-pyridyl; 

when R 1 is H, then Y f except for the above definitions, is 
also other than phenyl, 2-pyridyl, OR 10 defined in Claim 1, 
R 5 R*N (wherein R s and R* each is ethyl? or R s and R* taken 
together are tetra- or pentamethylene) . 

fl. The compounds according to Claim 1 which are S- (2-N« 
R s -N-R 5 -aminoethyl) -2 -methyl -2, 3 f 4, 5-tetrahydro-lH- 
pyrido [ 4. 3-b) indoles of the general formula 1.1.3.1: 




CH 2 CH 2 Y 



1.1.3 
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wherein 

R. lr R 5 and R* are as defined in Claim 1; 



provided that: 

when P} is methyl, then R s and R* cannot together represent 
methyl; 

when R 1 is H r then R 5 and R* further cannot represent together 
methyl or ethyl, or R s and R* taKen together are other than 
tetra- or pentamethylene. 

9. The compounds according to Claim 7 which are 5- (2-, 
3- or 4-pyridylethyl)-2-raethyl-2,3,4,5-tetrahydro-lH- 
pyrido[4 r 3-b] indoles of the general formula 1.1.3. indicated 
above (1.1.3.2); 
wherein 

R* is as defined in Claim 1; 

Y is 2-, 3- or 4-pyridyl (optionally mono- or di- 
substituted with lower alkyl) ; 
provided that: 
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when R? is methyl, then Y is other than 6-methyl-3-pyridyl or 
4-pyridyl; and 

when R l is H, then Y is also other than 2-pyridyl. 

10. The compounds according to Claim 7 which are 2- 
methyl-5- (2-cyanoethyl) -2, 3 r 4, 5-tetrahydro-lH-pyrido [ 4 , 3- 
t>] indoles of the general formula 1.1.3.3: 




CH — CH— C— N ,,33 

wherein 

R 1 is as defined in Claim 1; 

11. The compounds according to Claim 7 which are 5-(2- 
COR 9 -ethyl) -2-methyl-2, 3, A , 5-tetrahydro-lH-pyrido[4 , 3- 
b] indoles of the general formula 1.1.3-4; 




wherein 

R 1 is as defined in Claim 1; 
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R* is OH f alkoxy, NR S R* (wherein R* and R* are as defined 
in Claim 1 except for the phthalimido group) . 

12. The compounds according to Claim 2 which are 5- (co- 
substituted alkyl)-2-methyl-2,3,4 # 5-tetxahydro-lH-pyrido[4 , 3- 
b) indoles of the general formula 1.1.4: 



R 1 is as defined in Claim 1; 
Y is as defined in Claim 2; and 
k denotes 3 or 4; 
provided that: 

when R 1 is methyl, and k - 3, then Y is other than dimethyl- 
amino group; 

when R l is H, and k - 3, then Y is also other than a group 
H{CH2CK 3 )jV (wherein V is 0, NCH, or NCH,Ph) , and when k - 4, 
Y is other than H. 

13. The compounds according to Claim 3 which are S-[N- 
substituted ( thio) caxrbomoyl] -2-methyl-2, 3, 4 , 4a, 5, 9b-hexahydro- 
lH-pyrido(4 f 3-b)indoles of the general formula 1.2.1: 




1. 1.4 



wherein 




J.2.1 
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wherein 

R 1 and R 5 is as defined in Claim 1; 
2 is O or S. 

14. The compounds according to Claim 3 which are 5- (<x- 
(»-> -substituted alkanoyl) -2-roethyl-2, 3 r 4, 4a, 5 f 9b-hexahydro- 
lH-pyrido ( 4, 3-b) indoles oX the general fonrajla 1.2.2: 



i 




Ak 1.2.2 

wherein 

R l is as defined in Claim 1; 

Y, k and 1 are as defined in Claim 3; 
provided thatr 

when R 1 is H and 1-0, then Y is other than: H, N,N- 

diethylamino or N-piperidino group when k = 1; 

N-morpholino group when k » 1 or 2; and 

chloro when k - 1, 2 Or 4; and 

when R* is methyl, then Y is other than H, 

when k - 1 and 1^=0, or when Jc = 4 and 1=1 and Alk is 

ethyl. 
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15. The compounds according to Claim 14 vhich are 5- 
acyl-substituted-2-m9thyl-2, 3, 4 , 4 a, 5, 9b-hexahydro-lH- 
pyridoM, 3-b] indoles or the general formula 1.2.2.1: 



wherein 

R* is as defined in Claim 1; 

Y is selected from the group consisting of H; 
cycloalkyl; ethenyl (optionally mono-, di- or tri- 
substituted vith lower alkyl, mono-substituted with, 
aryl, or p-raono-substituted vith COOR 4 , wherein R 4 is as 
defined in Claim 1); OR 4 (wherein R* is as defined in 
Claim 1 except for H) ; NR S R S (wherein R 5 and R* are as 
defined in Claim 1); COR 9 (wherein R* is as defined in 
Claim 1 except for an OH group); CHal 3 (wherein Hal is 
chloro, f luoro or bromo) ; aryl (optionally mono-, di- or 
tri-substituted with substituents A defined in Claim 1) ; 
2-, 3- and 4-pyridyl (optionally mono-, or di- 
substituted with lower alkyl); and corresponding thereto 
quaternary salts of l-R 3 CW*-pyridinium -2, -3 or -4 
(wherein R 3 is defined according to Claim 1); 




1.2.2.1 
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provided that: 

when R? is methyl, then Y is other than (E) -propenyl-1 in the 
case of cis-(-) -isomer, or than (E) -2-phenylethenyl . 



16. The compounds according to Claim 14 which are 5- <a- 
substituted alfcanoyl) ~2-methyl-2-R , CH l .2, 3, 4 , 4a, 5, 9b- 
hgxahydro-lH-pyrido(4,3-bJindoles of the general formula I. 
2. 2. 2: » 



n^CH— Y 



Alk 17 7 7 

wherein i.^.x.x 
R* is as defined in Claim 1; 
Y is as defined in Claim 2. 



17. The compounds according to Claim 14 which are 5- 
(<a-sub3tituted alkanoyl) -2-raethyl-2, 3, 4 ,4 a, 5, 9b-hexahydro- 
lH-pyrido[4,3-b]indol*s of the general formula 1.2.2.3: 



f xxxr 



Y 

L2.2.3 



wherein 

R l is as defined in Claim 1; 
Y is as defined in Claim 2. 
k denotes an integer from 1 to 4 ; 
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provided that: 

when R 1 is K, then Y is other than: H, N, N- diethyl amino or 
N-piperidino groups vhen k = 1; than N-raorpholi no group when 
k = 1 or 2; and than chloro when t « 1, 2 or 4 ; 
and when R 1 is methyl and k - 1, then Y is other than H. 



18. The compounds according to Claim 3 which are 5- (<*- 
substituted alkyl) -2-rae thyl-2, 3 r 4, 4a, 5, 9b- hexa hydro- 1K- 
pyrido(4, 3-b)indoles oX the general formula 1.2.3; 




R x is as deXined in Claim 1; 

denotes an integer from 0 to 4; 
Y is selected from the group consisting oX H; ethenyl 
(optionally mono-, di- or tri-substituted with lower 
alfcyl, mono-substituted with aryl, or p-mono-substi tuted 
with COOR\ wherein R* is as deXined in Claim 1); CF,; 
OR 4 (wherein R* is as derined in Claim 1); NR 5 R S (wherein 
R $ and R 6 are as deXined in claim l); 

provided that: 

when R 1 is H, then Y is other than H (when k = l or 2) or 
phenyl (when k = 1); 
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and when R* is methyl, then Y is other than CF} (when k = 1); 
and other than a dime thy land no group (when k - 2 or 3) . 

19. The compounds according to Claim 4 which are 
quaternary salts of 2-methyl-2-R 3 CH a -2, 3, A , 5-tetrahydro-lH- 
pyrido£4, 3-b] indoles (having the quaternized nitrogen atom at 
the position 2) of the general formula 1.3.1: 



R 1 * R*, P? and X are as defined in Claim 1; 
provided that : 

when each of R 1 and R 3 is H, and X is iodo, then R 1 is other 
than H r methyl, ethyl or propyl; 

when each of R 1 and R 3 is H, and X ia methylsulf ate, then R 2 
is other than benzyl; 

when R 1 is H, R } is methyl, and X is iodo, then R 2 is other 
than H; 

when R 1 is methyl, R 3 is K, and X is iodo, then R* is other 
than H or methyl; 

when R l is H, R 1 is phenyl, and X is chloro, then R* is other 
than H or benzyl; 




CH 



1.3.1 



wherein 
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when R l is H, R 3 is phenyl, and X is iodo, then R* is other 
than 3- <N, N, N-tri methyl ammonium) propyl iodide. 

20. The compounds according to Claim 19 which are 
quaternary salts of 5- (un) substituted 2-methyl-2-R 3 CH2. 
2 r 3, 4 , 5-tetrahydro-lH-pyrido [4 , 3-b] indoles of the general 
formula 1.3.1.1: 



R l# R 3 and X are as defined in Claim 1; 

Y is selected from the group consisting of H; 
cycloalkyl; ethenyl (optionally mono-, di- or tri-substi tutBd 
with lower alkyl, mo no- substituted with aryl, or p-mono- 
substituted with COOR 4 , wherein R 4 is as defined in Claim 1); 
alkylsuifonyl; arylsulf onyl; CN: COR 9 {wherein R* is as 
defined in Claim 1); 2-, 3- or 4-pyridyl (optionally mono-, 
or di -subs ti tut ed with lover alkyl); and appropriate 
quaternary salts of l-R 5 CHj -pyridinium-2, -3 or -A (wherein 
R 3 is as defined above) ; 
provided that 

when R l and Y each is H, and X is chloro / then R 3 is other 
than phenyl; 




Y 



L3.I. 



wherein 
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when R 1 and Y each is H, and X is iodo, then R* is other than 
methyl. 

21. The compounds according to Claim 19 which are 
quaternary salts of 5- (substituted methyl) ►2-methyl-2-R :, CH 2 - 
2,3, 4, 5-tetxahydro-lH-pyrido(4 r 3-b]indoles of the general 
.formula 1*3.1.2: 



wherein 

R 1 , R* and X are as defined in Claim 1; 

Y is selected from the group consisting of H, 
cycloalfcyl; ethenyl (optionally mono-, di- or tri-subs ti tuted 
with lover al Jcyl, mono-substituted with aryl, p-inono- 
substi tuted with COOR\ wherein R* is as defined in Claim 1); 
CN; CHali (wherein Hal is chloro, fluoro or bromo) ; 
alkylsulfonyl; arylsulf onyl; aryl (optionally mono-, di- or 
tri-substi tuted with substituents A defined in Claim 1); OR 4 
(wherein is as defined in Claim 1); COR 9 (wherein R 9 i3 as 
defined in Claim 1); 2-, 3- and 4-pyridyl (optionally mono- 
or di-substituted with lower alkyl) and corresponding thereto 
quaternary salts l-R 3 CHt-pyridinium-2, -3 or -4 (wherein R* is 
as defined in Claim 1} ; 




CH 2 Y 



1.3. 1.2 



1 0 6 



(144) 



*£iHF9-2 16882 



provided that: 

when R 1 and R* each is H f and X is iodo, or R 1 is methyl, and 

R 3 is W, and X is iodo, then Y is other than H; 

and when R 1 and R 3 each is H, and X is methylsulf ate, or R 1 is 

H# R 5 is phenyl, and X is chloro, then Y is other than 

phenyl. 

22. The compounds according to Claim 19 which are 
quaternary salts of 5- (2-substituted ethyl} -2-methyl-2-R , CK 7 - 
2,3,4,5-tetrahydro-lH-pyridot4 f 3-b] indoles of the general 
formula 1.3.1.3: 



R l , R' and X are as defined above according to Claim 1; 

Y is selected from the group consisting of CN, COOAlk; 
2- f 3- or 4-pyridyl (optionally mono- or di -substituted with 
lower alkyl) and corresponding thereto quaternary salts 1- 




CH 7 CH Z Y 



1.3.1.3 



wherein 



R^CHz-pyridinium ^, -3 or -4 (wherein R 3 is as defined in 



Claim 1 J ; 



provided that: 



when R l and R 3 each is If, and X is iodo, then Y is other 



than H. 
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23. The compounds according to Claim 19 which are 
quaternary salts of 5-acyl-2-raethyl-2-R 3 CH 2 -2, 3,4,5- 
tetrahydro-lW-pyrido[ 4, 3-b) indoles or the general formula 
1.3.1.4: 



O^Y 1.3.1. 4 



wherein 

R 1 , R* and X are as defined in Claim 1; 

Y is selected from the group consisting of cycloalkyl; 
ethynyl (optionally mono-, di- or tri -substituted with lower 
alfcyl, mono-substituted with aryl, p-mono-substituted with 
COOR* (wherein R* is as defined in Claim 3); CHali (wherein 
Hal is chloro, fluoro or bromo) ; aryl (optionally mono-, di- 
or tri -substituted with substituents A defined in Claim 1); 
OR* (wherein is as defined in Claim 1 except for H) ; NR 5 R* 
(wherein R 5 and R* are as defined in Claim 1 except for a 
phthalimido group); COR* (wherein R 9 is as defined in Claim 1 
except for OH; 2-, 3- and 4-pyridyl (optionally mono- or di- 
substituted with lower alkyl and corresponding thereto 1- 
r 3 CH 2 -qua ternary salts (wherein R* is as defined in Claim 1). 

24. The compounds according to Claim 4 which are 
quaternary salts of 5-substituted Z-methyl-Z-a'cHj- 
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2, 3, 4 , 4a, 5, 9b-hexahydro-lH-pyrido(4, 3-b] indoles (having the 
quaternized nitrogen atom at tho position 2) of the general 
formula 1.3.2: 

R' 1.3.2 

wherein 

R 1 , R J and X are as defined in Claim 1; 

R 7 is a group of the general .formula: 

-CCJ„- (CHU-CH,)*- 
it \ 
Z Alk 

wherein Jc, 1, m and Y are as defined in Claim 4; 
while: 

1) Y has any of the above definitions only when k + m > 2 and 
1 = 0; 

2) when k - 1 ~ o, m « 1, then Y is other than halogen, OH, 
CN, alkylsulf onyl, arylsulf onyl, trial kyl ammonium, 
cycloalkyl ammonium, N-azinium or N-azolium; 

3) m = 0 only when k = 1 = 0 and Y is alkylsulf onyl, 
arylsulfonyl or CN. 

25. The compound according to Claim 5 which is 2-methyl- 
B-isopropyl-2, 3, 4 , 5-tetrahydro-lH-pyridot 4, 3-b] indole 
hydrochloride . 
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26. The compound according to Claim 6 which is 2,8- 
dimethyi-S- (2, 4-dime thylbenzyl) -2, 3, 4, 5- tetrahydro-lH- 
pyridoH 1 3 -b) indole hydrochloride . 

27. The compound according to Claim 8 which is 2,8- 
diroethyl-5- (2-N-hexame thyleneiminoethyl) -2, 3 P 4, 5-tetrahydro- 
lH-pyrido[4, 3-b) indole di hydrochloride . 

28. The compound according to Claim 11 vhich is 2,8- 
dimethyl-5- <2-carboxye thyl) -2, 3, 4 r 5- tetrahydro-lH-pyridot 4 , 3- 
b) indole hydrochloride. 

29. The compounds according to Claim 22 -which are: 

2, 2-dimethyl-S- 12- <6-methyl-3-pyridyl) ethyl) -2, 3, 4 , 5- 
tetrahydro-lH-pyrido[4 , 3-b) indolium iodide; 

2, 2, 8-trimethyl-5- [2- (1, 6-dimethyl-3-pyridinium) ethyl) - 
2, 3, 4 , 5- tetrahydro-lH-pyrido[4 , 3-b) -indolium diiodide; 

2-methyl-2- <4-bromophenacyl| -5- [2- <6-methyl-3- 
pyridyl) ethyl) -2,3, 4, 5- tetrahydro-lH-pyrido[4, 3-b) indolium 
bromide; 

2, 8-dimethyl-2-phenacyl-5-l2- <6-methyl-3-pyridyl) ethyl) - 
2 r 3, 4 , 5-tetrahydro-lH-pyrido[4, 3-b) indolium bromide; or 

2, 2 r 8-trintethyl-5- (2-carboe thoxye thyl) -2, 3,4, 5- 
tetrahydro-lH-pyrido[4, 3-b) indolium iodide . 
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30. Tho compound according to Claim 19 which is 2,2,8- 
triiaethyl-5- (5-roe thyl-2- (2-N, N- dime thy laminoethyl) indoly 1-3- 
methyl) -2, 3, 4, 5- tetrahydro-lW-pyridoJ 4 , 3-b) indolium iodide. 

31. The compound according to Claim 23 which is 2,2,8- 
trirae thyl-5- {N-methyl carbamoyl) -2, 3 r 4, 5- tetrahydro-lH- 
pyridot 4, 3-bJ indolium iodide. 

32. The compounds according to Claim 13 vhich are: 
ci9- (i) -2, 8-dimethyl-5- (N-cyclohexylthiocarbamoyl) - 

2, 3, 4, 4 a, 5, 9b-hexahydro-lH-pyrido[ 4 , 3-b) indole; 

cis- (±) -2, 8-dime thyl-5- (N- n-butylcarbamoyl) - 
2, 3, 4, 4 a, 5, 9b-hexahydro-lH-pyrido [ 4 , 3-b) -indole; or 

cis- C±) -2, 8-dime thyl-5- (N-phenylcarbamoyl) - 
2, 3, 4, 4 a f 5, 9b-hexahydro-lH-pyrido[4 , 3-b] -indole . 

33. The compounds according to Claim 15 vhich are: 
cis- <±) -2, 8-dime thyl-5- (2- me thylbenzoyl) -2, 3, 4, 4a f 5, 9b- 

hexahydro-lW-pyrido [ 4 , 3-b]indole hydrochloride; or 

cis- (±) -2, 8 -dime thyl-5- ( (E) -2-butenoyl) - Z, 3, 4, 4a, 5, 9b- 
hexahydro-lH-pyrido[ 4 , 3-b] indole . 

34. The compounds according to Claim 16 vhich are: 

cis- (±) -2, 8 -dimethyl-5- t2-bromopropionyl) -2, 3, 4, 4 a, 5, 9b- 
hexahydro-lH-pyridot 4 , 3-b) indole hydrochloride; ox 
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cis- (t) 2, 8-diraethyi-S- (2- (4 -me thy 1-1 ~ 
pyridinium) propionyl) -2, 3,4,4a, 5, 9b-hexahydro- lW-pyrido(4 , 3- 
b) indole bromide. 

35. The compounds according to Claim 17 which axe: 
cis- it) -2,8-dimethyl-5-chloroacetyl-2, 3, 4,4a, 5,9b- 

hexahydro-lH-pyrido[4, 3-b] indole hydrochloride; 

cis-± {) -2, 8-dimethyl~S-methoxyacetyl-2, 3, 4,4a, 5,9b- 
bexahydro-lH-pyrado[4 , 3-bJindole hydrochloride; 

cis- (±) -2, 8-dim9thyl-5- (W-pyrrolidinoacetyl) - 
2, 3, 4 , 4a, 5, 9b-hexahydro-lH-pyrido[4, 3-b] -i ndole; 

cis- (±) -2, 8-dimethyl-5- (4 -methyl-l-pyridinumace tyl) - 
2, 3, 4, 4a, 5, 9b-hexahydro-lH-pyrido[4, 3-b) indole chloride; or 

cis- (±) -2. 8 -dimethyl- 5- (3-carboxypropionyl) - 
2, 3, 4, 4a, 5,9b-hexahydro-lW-pyrido[4,3-b] -indole. 

36. The compound according to Claim 18 which is cis- (±) - 
2-methyl- 5- [2- (6-methyl-3-pyridyl) ethyl] -2, 3 f 4 , 4 a, 5, 9b- 
hexahydro-lH-pyrido[4 , 3-bJ indole trihydrochloride . 

37. The compound according to Claim 24 which is cis- (±> - 
2,2,8-trimethyl-5-n-carbamoyl-2,3, 4,4a, 5, 9b-hexahydro-lH- 
pyrxdo ( 4 , 3- b] i ndolium i odide . 

38. A process J or preparing selectively mono-quaternized 
quaternary salts of 5- (ro-pyridylalkyl) -2-methyl-2-R'CH 2 - 
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2, 3, 4, 5-tetrahydro-lH-pyxidoH t 3 -bj indoles (having tho 
quaternized nitrogen atom at the position 2) of the formula: 




wherein R 1 , R* and X are as defined in Claim 19, R n i3 lover 
alkyl, k is an integer from 1 to 4, t is 0, 1 or 2, 
characterized in that a compound of the formula 




wherein R 1 , R n , k and t defined above, is reacted with an 
equimolar amount of an alkylating reagent of the formula 
R 3 CH Z X (wherein R* and X are as defined above according to 
Claim I) in an inert solvent which dissolves the starting 
reagents, but does not dissolve the mono-quaternized salt to 
be formed (such as hexan, benzene, ether and the like) , and 
the process is carried at a room temperature. 

39. A process for preparing quaternary salts of 5- 
substituted 2-methyl-2-R 3 OV-2, 3, 4 , 5-tetrahydro-lH- 
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pyxido [4 , 3-b) indoles (having the quaternized nitrogen atom at 
the position 2) of formula 1.3.1: 




wherein R 1 , R 1 and X are as defined in Claim 19, R z is - 
(CHi)i-CN, - (CH 7 )z-COOAlk, -CONHR 3 (wherein R s is alkyl, 
cycloalkyl or aryi> , or COR 12 is alkyl or an alkoxy group), 
characterized in that a compound of the formula: 




wherein R* and R* and X are as defined above, is reacted with 
an electrophilic reagent selected, respectively, from an 
activated olefin of the formula CH 2 =CH-Y [wherein Y is CN or 
COOAlk) , acid halide or acid anhydride, in the presence of a 
non-nucleophili c base. 

40. The process according to Claim 39, characterized in 
that, when K 2 is - (CH 2 ) 2 -CN or - (CH 2 ) 2 -COOAl k, electrophilic 
alkylating reagent used is an activated olefin of the formula 
Clfi^CH-Y (wherein Y is CN or COOAlk), taken in excess, the 
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process is carried out in the presence, as non-nucleophiiic 
base, of a highly-basic sterically hindered tertiary amine 
(such as ethyldiisopropyl amine, 1,2,2,6, 6- 

pentamethylpiperidine, DBU and the like), taken in an amount 
of O.S-5 mol%, at a temperature in the range or from an 
ambient to the boiling point of tho reaction mixture, 

41. The process according to Claim 39, characterized in 
that R T is CONHR s , the e lectrophilic acylating reagent used 
isocyanate of the formula R s -N^C=0 (wherein R s is as defined 
in Claim 39) taken in excess, and process is carried out in 
the presence of non-nucleophi lie base which is a sterically 
hindered tertiary amine (such as ethyl diisopropyl amine, 

1, 2, 2, 6, 6-pentamethylpiperidine, DBU and the like), taken in 
an amount of O.S-5 molt, at a temperature in the range of 
from an ambient to the boiling point of the reaction mixture. 

42. The process according to Claim 39, characterized in 
that R 2 is COR 12 (wherein R u is an alkyl or alkoxy group), 
the electrophilic reagent used is acid halide or acis 
anhydride of the formula R 12 COX' (wherein R 12 is as defined 
above, X' is halogen or R 12 COO group), while tho non- 
nucleophilic base is used in equimolar amount. 

43. The process according to Claim 42, characterized in 
that the non-nucleophilic base is used is highly tertiary 
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amine (such trie thy 1 amine, ethyl diisopropyl amine, DBU and 
the like), the process is carried out at a temperature in the 
range of from an ambient one to the boiling point of the 
reaction mixture. 

44. The process according to Claim 42, characterized in 
that electrophilic reagent used is an anhydride of a 
carboxylic acid of the formula (R l2 CO) 2 0 (vherein R I: is 
alkyl), taken in excess, and the non-nucleophilic base used 
is an alkali metal (e.g., sodium or potassium) salt of 
corresponding carboxylic acid, or alkali metal (e.g., sodium 
or potassium) carbonate, and process is carried out at a 
temperature in the range of from SO°C to the boiling point of 
the reaction mixture. 

45. A process for preparing quaternary salts of 2- 
methyl-2-R J -CH 2 -8-R l -5- (5-R 1 -2-R 3 CH 2 NMe- (CH 2 ) 2 -indolyl -3 - 
methyl) -2, 3, 4, 5- t e t r ahydro- lH-pyrido{ 4 , 3-b] indoles of formula 
1.3.1.2: 
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wherein R\ R 1 and X are as deJined in Claim 19, 
characterized in that a compound or the Xorraula: 




wherein H l , F? and X are as defined above, is reacted with 
non-nucleophilic base in polar solvents on heating. 

46. The process according to Claim 45, characterized in 
that the non-nucleophilic base used is highly-basic 
sterically hindered tertiary amine (such as ethyl diisopropyl 
amine, 1 , 2, 2, 6, 6-pentamethylperidine , DBU and the JiJcel in an 
amount of 0.5 molar equivalent. 

47. The process according to Claim 45, characterized in 
that the process is carried out in polar solvents such as 
pyridine, DM FA, KMPTA, and the lilce. 

48. The process according to Claim 47, characterized in 
that the process is carried out in pyridine. 
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49. The process according to Claim 4 5, characterized in 
that the process is carried out at a temperature of from 50°C 
to 150°C, or at the boiling point of the reaction mixture. 

50. A method of treatment of diseases which pathogenesis 
mechanism includes glutamatergic neuromediator system, which 
method comprises an administration to a patient a 
therapeutically effective amount of a compounds which is 
NMDA antagonist, characterized in that the NMDA antagonist 
used is a compound of formula I according to Claim 1 or salts 
thereof with pharmacologically acceptable acids. 

51. A pharmaceutical composition comprising a 
therapeutically effective amount of an active agent and one 
or more pharraaceuti cally acceptable auxiliary additives, 
characterized in that the active agent used represents a 

compound -of— f ormula- J^—characteri zed— according— to-Glaim—l,~ or — 

salt thereof with pharmaceutical^ acceptable acids. 
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L Abstract 



ABSTRACTS 



Novel substituted 2, 3, 4 , 5-tetrahydro- and 2, 3, 4, 4a, 5,9b- 
hexahydro-lH-pyrido[4, 3-b] indoles are described, quaternary 
derivatives thereor having the quaternized nitrogen atom at 
the position 1, and salts thereor with pharmaceutical ly 
acceptable acids, or Xormula (I| : 



Process are described as well lor preparing and lor use 
thereof, and pharmaceutical compositions. 

Said compounds posses anti-NMDA activity and may be useful in 
treatment or disease connected vith disorders in 
glutamatergic mediator system, among vhich are chronic 
neurodegeneartivc diseases, for example Alzheimer's disease, 
brain ischemia, epilepsy, schizophrenia, and others. 
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